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-McDOUGALL’S~ ae 


KATAKI 


Non- Poisonous: Powder Insecticide Wash, 


v aes FOR THE DESTRUCTION OF chee, Us SRS 
APHIDES, PSYLLA (Apple Sucker), RED SPIDER, 
 CAPSID BUG, CATERPILLARS, &e. eee 


Safe—Effective—Ready for Use. | 


Not only is KATAKILLA the best all round F RUIT TREE 
WASH but it is also unrivalled as a WASH FOR 


VEGETABLE CROPS 


TO DESTROY BP 
CATERPILLARS, GREEN FLY, DOLPHIN, Re. a 


_Non-Poisonous—Safe—Effective. 


SPECIAL NOTE.—In view of the large demand for KATAKILLA, ‘aid ‘anertainty with a 
: regard to materials, Growers ae miduiaaed advised to ‘secure their pain essa | 1 f 


McDOUGALL BROS., Ltd., 
eae PORT STREET, MANCHESTER. | 


_McDOUGALL’S 


THE CERTAIN ‘REMEDY FOR. mek 
Parasitic Mange in eres, Cattle and | Dogs 


OULD PWNS 


THE JOURNAL OF THE MINISTRY OF AGRICULTURE.—Advertisements. 


Scientifically Bred to the Highest Standard of Productivity. 


GARTONS 


New and Regenerated Breeds 


of Farm Plants, including 


| Oats, Barleys, Grasses, 
Clovers, Mangels, 
Swedes, Turnips, Etc. 


are fully described and quoted in their large Ilustrated Catalogue, 
which can be had post free on application to bona-fide buyers from 


CARTONS LTD. scvezccsex WARRINGTON 


: 
TRACTROI is 


: HEAVY BODY, BUT FLUID 
al (N THE COLDEST WEATHE 
Si THE PERFECT LUBRIC CANT 

| FOR WINTER USE 
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COUNTRY HOUSE AND ESTATE LIGHTING. 


“ACETYLENE” 


WHICH COMBINES EFFICIENCY AND SIMPLICITY WITH ECONOMY. 


We have successfully installed several thousand — 
plants during the last 25 years, and will be pleased 
to advise and estimate for any contemplated work. 


The best light for the farmhouse. Write for particulars of The Atoz Lighting Sets: 
10 Lights .. £1600 | 20Lights ... £84 0 0 


The above prices include Plant, Brackets and Pendants. 


PORTABLE LAMPS SUITABLE FOR FARM WORK. 


| ATOZ CARBIDE | 


SUPPLIES NOW AVAILABLE. WRITE FOR QUOTATION. 


The ACETYLENE CORPORATION, Limited, 


49, VICTORIA STREET, WESTMINSTER, 
LONDON, S.W.1. 


The Oil that tis backed with Manufacturers’ guarantee to 
give Perfect Lubrication. Entire absence of Wear and 
Tear on your Tractor ensured by use of 
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_ STERNTRAC 
—— 


Grades specially prepared 
FOR ALL MAKES OF TRACTORS. 
gap- N.B.—Send for price list and handbook on Tractor Management. 
Sole Makers, STERNS Limited, A.D. 28, Royal London House, Finsbury Square, London, E.C.2, 
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WEBBS’ 
Root 


Corn. Seeds. 
MANGEL 
9 ’ 
WEBBS’ from 1/3 Ib. 
Grasses & rac. Wee 
CI | SWEDE, 
overs from 2/6 Ib. 
for 120/= bushel. 
ALTERNATE TURNIP, 
ro rm 16 
PASTURES. H.M. THE KING’S 20 GUINEA CUP 70/- bushel. | 
p FOR BEST ROOT CROPS. = 
ERMANENT THE WINNER, Mr. R. R. PURSER, Sutton Farm, WEBBSY’ .FARM 
PASTURES. Slough, writes :—‘‘ Gocd Seeds at the start make a 
bie di ; CATALOGUE 
ig difference. Your Mangel were a fine plant; the 
judges said they had not seen a better lot for a large (64 large pages) 
Estimates on request. | number of years. post free. 
} 


| WEBB & SONS, Ltd., The King’s Seedsmen, STOURBRIDGE. 


SCOTTISH 


CO-OPERATIVE WHOLESALE SOCIETY 


LIMITED 


Registered Offices—95, Morrison Street, GLASGOW. 
Established 1868. Annual Turnover—19} MILLIONS, 


SEED AND WARE 


Potato Merchants and Growers. 


Potato Departments: 
95, Morrison Street, CLASCOW, 
Links Place, LEITH, and 
Woodstock Street, KILMARNOCK. 


Extensive Buyers of all classes of Potatoes. 
Principal Markets Attended. Enquiries Solicited. 
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NO TRACTOR is COMPLETE 


} WITHOUT 
THM | Mh, WAKEFIELD 
| : My) V Zi bi 


: FARM TRACTOR OIL 


Lubricating oil which prevents the 
paraffin from getting into the sump—thus 
giving proper lubrication to the rubbing 
surfaces, less friction, less wear and thus 
longer life to the engine. Ten gallons of 
Agricastrol is worth twenty gallons of 


The Food Production Dept. ordinary oil. 


used “ Agricastrol ” in their 
. 3,700 TRACTORS . C. C. WAKEFIELD & CO., Ltd., 
Wakefield House, 


® | 
CHEAPSIDE, LONDON, E.C. 2. 


THE .RAPACTOUS RA 


£40,000,000 damage per annum. 


Re” this testimonial frem the Health Department of P D. The subject is 
worth a moment's thought—Rats cost this country forty million pounds per 
annum through damage. 


“* The experiment was carried out at the Horse ** Liverpool’? Virus is not injurious to human beings or 
** Slaughtering Premises, and the surrounding land domestic animals. It is expressly urged that the Virus be 
“at V—-B—-. The land is very thickly wooded used regularly, because its periodical employment will ensure 
“and in parts boggy. The wood is divided from a lasting result. ‘‘ Liyerpool’’ Virus can be obtained by post 
“the field by a hedge in which there are direct from Evans Sons Lescher & Webb, Ltd., 
‘© hundreds of Rat runs. On Mareh 28th i. Hanover Street, Liverpool, 
“100 tins of * Liverpool’ Virus were taken a and 60 Bartholomew Close, 
“© down to U- B —and used in the runs London E.G. 1, or from all 
“and around the outside of the shed. Chemists. “‘ Liverpool’’ Virus 
“ About ten days later a is not a poison, and therefore 
“ few tins were QSL on overcomes the acknowledged 
“the shed, as there was ee with Towner, extowe 
‘<< insufficient left to cover ain : 
Aas Bai fe ie On i= a ee will a 
*¢ April 15th I made a visit bl ede ES eres eg ee ceuee cad 
“ to the shed at U- B— and walked ever the eric y ie hep ne one. ore 
aes thevere ae 1 oni) ABOUT Y as to the procedure = pues circumstances is especially 
as ee ss OED Ope oie CY ae Ter eA invited. ‘ Liverpool ’ Virus for Rats 1s supplied on bait 
DOZEN RATS; only one was found in shed — yeaay tor use in 2/6 and 6/- tins, for Mice in 1/6 tins; in this 
‘which I killed easily. I will say from my own form the Virus involves no trouble in use. It can be obtained 
‘< observation that the number of Rats have been without bait if required in 2/6 and 8/- tubes for Rats, and 
** greatly diminished.” 1/6 tubes for Mice. 


For Exterminating 


“hiverpool’’ Virus posse wee 
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“ The’ Glasgow’ undergoing the dynamometer test.” 


The Lincoln Tractor Trials 


Extraa from ihe “COMMERCIAL MOTOR,” 30/9/19. 


“Some of the Tractors attracted more attention than others judging 
by the crowds following them, among them was the ‘GLASGOW’ 
which pulled very well indeed. It was noted in the case of the 
‘GLASGOW’ Tractor that owing to its three-wheel drive no slip 
whatever occurred. This will tend to show that, especially in the 
case of small and light tractors, the all-wheel drive has certain 
advantages if properly designed, so that the effect of the 
skidding of one wheel will not take all the power from 
the others.” 


“GLASGOW 


FARM TRACTOR 


The “Gtascow” will climb and pull a plough anywhere. 
It cannot turn over. It will not dig in, tip up, slip or skid 
—points of superiority, due to all its three wheels being 
driven. It is made by an old established British engineer- 
ing firm who have long been associated with agriculture. 


Write for illustrated descriptive booklet L2 te the Sole Concessionaires 
for the British Empire (excepting Canada): 


BRITISH-MOTOR:-TRADING 


Vv 


SSA 


1 aa 
~ ~~ 


pes CORPORATION [TD 
M 20, 21, 22, KING STREET, ST. JAMES,’ LONDON, S.W. |! f 

| f AND AT BIRMINGHAM, MANCHESTER, NEWCASTLE AND GLASGOW. | . 
ui 
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For Agricultural Tractors, | 
Oil Engines, &c. | 


THE BEST RESULTS OBTAINED BY USING 


ANGLO’S VAPORISING QIL. 


TAXIBUS SPIRIT | 


(in the Silver Can). 


For Motor Cars. 


PRATT’S PERFECTION SPIRIT 


(in the Green Can). 


ANGLO-AMERIGAN OIL GO. | 


LIMITED, 


36, QUEEN ANNE’S GATE, 
WESTMINSTER, S.W. I. 


BRANCHES AND -DEPOTS /EVERYW HERS, 
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LINCOLN TRIALS 


The Analysis 
of the marks of 
merit bestowed 
by the judges at the 
Lincoln Trials _ reveals 
the fact that among 
light tractors, i.e., 
of less than two 
tons, 


This is conclu- 
sive evidence of 
their remarkable 
efficiency, a fact a 
which many en- gam ’ 
terprising farm- 
ers have already &% 
proved by per- 
sonal experience. 


The Austin Farm 
Tractor can do 
the work of be- 
tween 6 and 7 
good horses and 
do it continuously 
in all seasons of the 
year. Well adapted for a 
great variety of farming conditions, 


FARM TRACTOR: 


THE AUSTIN MOTOR CO., LITD., oi. NORTHFIELD, BIRMINGHAM. 


Telephone: King’s Norton 230. Telegrams: ‘‘ Speedily, Northfield.” 
LONDON: 479-483, OXFORD ST.,W.1. MANCHESTER: 106, DEANSGATE. And at LIANCOURT & BRUSSELS. 
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The Fertiliser “par exceilence.” 


NITRATE OF SODA. 


Importers and Merchants, 


W. MONTGOMERY & CO., LTD., 


63, Mark Lane, London, E.C. 3, 
AND 
ST. STEPHEN’S CHAMBERS, BRISTOL. 


STOCKS IN VARIOUS ENGLISH | ORES 


TELEPHONE No. «°«. | & FS Tod Sore bREEEGRAMSs 
254 a SUE: ‘ MARTABAN FEN, LONDON.’ 


SACKS & BAGS 
/ AND JUTE GOODS 


OF ALL DESGRIPTIONS. 


For all purposes. For Home and Foreign Markets. 


J. DE PAIVA & CO., 


1ik, Drury Lane, LIVERPOOL, England. 


| Telegrams: ‘‘ Depaiva, Liverpool.” Telephone: 1343 and 1363 Central. 


London Office: 
(65, Mansion House Chambers, I!, Queen Victoria Street, London, E.C. 4. 
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SPRAYING. 


Machines of All Types will 


soon be needed at short 
notice. Before placing 
your order for Sprayers ask 


your friends’ opinion of the 


and write *or full particulars and Catalogues to Sole Agents: 


COOPER, PEGEER & Co., LTD., 
24b, Christopher Street, London, E.C. 2. 


<<: 1s a LLL LL LL. 


Cambridge University Press 


Physiology of Farm Animals. By T. B. Woop, C.B.E., F.RS., and F. H. A. 
MARSHALL, Sc.D. Part I, GENERAL. By F. H. A. MARSHALL. Demy Svo- 
With 105 illustrations. 16s net. 
This book is intended primarily for students of agriculture who may wish to obtain a 
knowledge of the simpler physiological processes as they occur in farm animals. It should 
also be of use to veterinary students. 


A Course of Practical Chemistry for Agricultural Students. 
By L. F. NEWMAN, M.A., Fellow of St. Catharine’s College, Cambridge, and 
H. A. D. NEVILLE, M.A., B.Sc., Professor of Agricultural Chemistry, University 
College, Reading. Demy 8vo. Volume I, 10s 6d net; Volume II, Part I, 5s net. 


British Grasses and their Employment in Agriculture. By S. F. 
ARMSTRONG, F.L.S., Univ. Dipl. Agric. (Cantab). Demy 8vo. With 175 illustra- 
tions. 6s net. 


Plants Poisonous to Live Stock. By H. C. LONG, B.Sc. (Edin). 
Royal 8vo, With frontispiece. 6s 6d net. 


Manuring for Higher Crop Production. By EF. J. RUSSELL, D.Sc., 
F.R.S. Second edition, revised and extended. Demy 8vo. With 17 text-figures. 4s net. 


Fetter Lane, London, E.C.: C. F. Clay, Manager 
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VEGETABLE SEEDS 


ALLOTMENT HOLDERS; 
SMALLHOLDERS, 
FARMERS, 

THE GENTLEMAN’S GARDEN 


THE COTTAGER’S GARDEN. 


THE 


AGRICULTURAL 


WHOLESALE 
SOCIETY, Ltd. 


r 
the very highe ie ig 


A.W .S., 


ST. LAWRENCE HOUSE, 


48, MARK LANE, LONDON, E.C. 3. 
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THE “MARTINSYDE” FARM LORRY 


MANUFACTURED BY 


MARTINSYDE, Ltd., Aeronautical & General Engineers. 


HIS Lorry is built of the very best materials, oak and ash being exclusively employed for the 

framework. 

It is fitted with Martinsyde’s front undercarriage (protected), which not only gives a full lock, but 
greater rigidity and strength than the standard type, with a considerable reduction in weight. 

It is built to take double or single shaft, or drawbar for tractor, and is well stayed with iron 
throughout. An exclusive feature is the swinging ot the front axle, and tue lorry can be dra» n over 
obstacles without any rack to the framework, a point which not only leads to a very great increase 
in the life of the lorry, but also very 
considerably lessons the draught neces- 
sary on bad ground. 

The wheels, which are of the artillery 
type, are fitted with 3} in. tyres, and the 
steel axles are in one piece. 

The floor of the lorry measurers 11 ft. 
by 5 ft. 8 in., and is capable ot taking a 
3-ton load, 

The lorry is supplied with detachable 
coal boards and one pair of shafts. 


Delivery from Stock 


Price“ 7- £74 


Carriage paid. 


High Open Sides (as illustrated) ... £5 10 0 extra Extra Pair of Shafts... wae . £510 90 extra 
Hay Ladders : es ie cask O Draw Bar for Tractor ... ae ome alle” Ge 


Discount 5 per cent, for cash against delivery. 


SOLE SELLING AGENTS (Wholesale and Retail): 


THE COUNTRY GENTLEMEN'S ASSOCIATION, Ltd., vevt.xcs.s, LETCHWORTH. HERTS. 


Telephone: 41 LrercHworrn, Telegrams: ‘‘ RuRALNEsS, LETCHWORTH.” 


BRITAIN’S BEST BINDER TWINES 


“ROBIN HOOD?” ano 
“ROB ROY” sranos 


First Class Always British 
Quality. Reliable. Make. 


Try our Famous 


““ROBIN HOOD” MANILLA HAY BAND. 


ALSO 
Manilla, Hemp and Wire Ropes for all purposes. 


R. HOOD HAGGIE & SON, Ltd., 
NEWCASTLE-ON-TYNE. 


(Established 1789.) 
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SAVE TIME and Labour by Plowing with the 
No. 40x Oliver Chilled Plow. 


— of ——= 
Chilled Plow @ 
——_ ARN 


—— 


SAVE SEED by putting in your Crops with the 
Hoosier Disc Grain Drill. 


I2 Row 6 in. apart. | 3 ae = ff A All steel Frame. 

13 Row 7 in. apart. | g@/#\ | a bez — 

15 Row 6 in. apart. Land Marker. 

Geared on both sides, 

allowing one half of 

the box to be in use 
if required. 


Can sow up to 7 
bushels per acre 
without changing 


sprockets L SS NS 


SAVE POWER by hitching a No. 78 Oliver 
Plow to your Tractor. 


Positive Self 


Lift. 
Makes an : 
asy 
oe Draught. 
ONE-MAN 
Sits to its 
Outfit with Wark 
ANY 
Tractor. Three furrow 


or 
Two furrow. 


The 3 Furrow Plow is easily converted into a 2 Furrow. 


IMMEDIATE DELIVERY OF ANY OF THE ABOVE IMPLEMENTS. 


JOHN WALLACE & SONS, Ltd., 
Dennistoun, GLASGOW. 


Xxill 


MINISTRY OF AGRICULTURE AND FISHERLES. 


PUBLICATIONS ON THE IMPROVEMENT OF 
GRASS LAND. 


THE IMPROVEMENT OF GRASS LAND. 


(MiscELLANEOUS PUBLICATION No. 24.) 


This is a pamphlet of 50 pages, and deals with the general 
question of the improvement of grass land. The various types of 
grass land, permanent grass, worn-out grass, and temporary leys, 
are dealt with, and the possibilities of improvement considered 
under such headings as manuring, mechanical treatment, renova- 
ting mixtures, altered methods of stocking, substituting pasture 
for meadow conditions or the reverse, and eradication of weeds. 
Notes on the grasses and clovers used in pasture, the purchase of 
seeds, and the types of seed mixtures, are also given, as well 
as information on the conversion of heavy clay land to grass, 
lucerne and sainfoin leys, and the treatment of new pastures. 
Suggestions for increasing the produce of grass land are offered 
throughout the pamphlet. 


Price 3d. Post free. 


THE IMPROVEMENT OF GRASS LAND: SUGGESTIONS 
FOR DEMONSTRATIONS AND EXPERIMENTS. 


(MiscELLANEOUS PuBLIcATION No. 25.) 


This pamphlet may be regarded as supplementary to Miscella- 
neous Publication No. 24 (see above), and the suggestions it 
contains should be considered in the light of the information 
‘given in that publication. It is divided into two sections, the 
first of which comprises schemes simple in character and direct 
and practical in their object, so that they may be capable of 
general adoption by farmers. The second part deals with 
experiments requiring considerable attention and _ supervision, 
which are applicable chiefly to college farms or farms in close 
touch with the Educational Staff of the county. 


Gratis and post free. 


The above publications may be obtained on application to the 
Secretary, Ministry of Agriculture and Fisheries (Publications 
Branch), 3, St. James’s Square, London, S,W. 1. 
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GET 100 °/, MORE FEED 
FROM YOUR GRASS-LAND. 


WHY SHOULD YOU RISK SOWING “GRASS SEEDS” THAT: ARE SOMETIMES 
MERELY CLEANINGS FROM OTHER SEEDS, SWEEPINGS FROM HAY-LOFTS AND 
OTHER TRASH, WHEN THE BEST GRASs AND CLOVER SEEDS COST NO MORE TO 
BUY, AND YET DOUBLE YOOR PROFITS. YOU KNOW THE QUALITY OF YOUR 
MONEY IS GOOD. INSIST ON THE QUALITY OF THE GRASS AND CLOVER SEEDS 
YOU GET BEING JUST AS GOOD. 


TOoOOoOGOoOOoD’sS 


GUARANTEED GRASS AND CLOVER SEEDS 


COME UP QUICKLY, GIVE EVEN STANDS OF VIGOROUS PLANTS, WITHSTAND 
UNFAVOURABLE WEATHER, AND YIELD IMMENSE CROPS OF THE MOST PALATABLE 
AND NOURISHING FEED. 


PERMANENT PASTURE SEEDS, per acre of 40 lbs., from 67/- 
TEMPORARY PASTURE SEEDS, per acre _... ... from 43/6 


FREE FARM SEED BOOK FOR YOU. 


Send a postcard to-day for our FREE FARM SEED BOOK, containing full particulars of our 
“Better Crops ” Farm Seeds, and double your Farm Profits. No obligation of any sort, but address us 
personally : 


TOOGOOD & SONS. Lrp., 


Seedsmen to H1.M. The King, and Growers of *' Better Crops’? Seeds only, 


SOUTHAMPTON. Est. 1815. 


CHas, N Hs 
D A G E ae 


& Go. Leto, 


47-51, King William st, [Kz 
LONDON, E.C. 4. 


TELEGRAMS: a ELEPHONE: 
Inland: ‘* Paganini, Cannon, London.” Avenue 1729 


Foreign: “ Paganini, London.” (3 lines), 
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ae SHEEP LAMB 
and 
CRUSH i N G AND SHELTERING CLOTHS. 


GRINDING MILLS} |? 


FOR Wire 


ESTATE, 
FARM, 
STABLE evtc. 


The most dependable 
Mills on the market 
for dealing with all 
kinds of grain. 


PORTABLE. DURABLE. 


Illustrated Price List Post Free 
from the Manufacturers :— 


J. RANDS & JECKELL 


Dept. J. IPSWICH 
Rick, CLOTH, ,STACK ~/StWeEes 
AND WATERPROOF COVER 
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NOTES. 


Two important announcements in regard to the prices of 
wheat harvested in 1920 and in 1921 have been made by the 
Government. 

* * * * * * 


Tue Prime Minister, in the House of Commons, on the 
12th March, said :— 
“In order to remove the anxiety which 
Emcee! Sewing 3} heen expressed by farmers with - 
Wheat Crop. ; ; 
regard to the price of the 1920 wheat 
crop, the Government has decided that, so long as wheat is 
still controlled and thereby deprived of a free market, the 
controlled price of home-grown wheat of sound milling quality, 
harvested in 1920, shall be the monthly average (c.i.f.) price of 
imported wheat cf similar or comparable quality, provided 
that the price so paid to the home grower shall not exceed 
Q5s. per qr. cf 504 |b.” 


* * * * * * 


Wit regard to the price for the 1921 crop, the following 
announcement bas been approved by the Cabinet :— 
PAG Pike 1901 iyi is hoped that before the Autumn 
Wheat:Crop. of 1g21 the importation and centrol of 
the price of wheat by the Government will 
have ceased, and that farmers will secure the benefit of a free 
market at world’s prices. 
So long as wheat is still controlled, and thereby deprived of 
a free market, the controlled price of home-grown wheat of 
sound milling quality, harvested in 1g21, will be the average 
(c.i.f.) price for the twelve months ending 31st August, 1921, 
of imported wheat of similar or comparable quality, provided 
that the price so paid to the home grower shall not exceed roos. 
per qr. of 504 lb.” 
44 
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THE Cabinet has come to two other decisions with regard 
to the control of agricultural produce. The great decline 
in the pig population of the United 
Kingdom, which has been one of the 
unfortunate results of control of both market and price, is 
a matter of national concern. It has not only injured the 
agricultural industry but has made the consumer increasingly 
dependent upon imported bacon, which is not agreeable to 
his taste. With a view, therefore, to stimulating the breeding 
of pigs, and a supply of fresh pork and bacon for the British 
consumer, the Cabinet has decided that home-grown pigs and 
pig products shall be decontrolled from 31st March. 


Decontrol of Pigs. 


* * * = * * 


THE Government had also been prepared to decontrol all 
other home-grown meat on Ist February, and has been 
strongly urged in this direction by the 
National Farmers’ Union, the Royal 
Agricultural Society, and other respon- 
sible bodies representing the English and Welsh farmers. 
Vehement objection, however, in the removal of control was 
taken by the Scottish and Irish farmers, and, although the 
Cabinet was of the opinion that decontrol would have operated 
to the advantage of both producer and consumer, it was felt 
that it would be better to forego that advantage, rather than 
to give any excuse for a charge of breach of faith which might 
shake the confidence of the agricultural community in the 
undertakings of the Government. The existing control of 
home-grown meat will therefore continue until 4th July, when 
a free market will be restored. 


Decontrol of Home- 
grown Meat. 


* * * % * * 


Soon after the Armistice it was decided to bring the Govern- 
ment Tractor and Horse Schemes to an end. It was realised, 
| however, that the transition from public 
Frater and aH Ouse. 44 private ownership could only be 
Schemes. 
effected gradually. The Government 
necessarily had to execute the contracts in hand and provide 
for those farmers who were relying upon State assistance for 
the coming year. Consequently, only a few tractors and 
horses were sold before the completion of the 1919 spring 
cultivations, a sufficient force of tractors and horses being 
retained to assist those farmers who would otherwise have been. 
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unable to carry out the work until the harvest was gathered. 
One or two counties had nearly a full complement of tractors 
for the whole period; some were able to dispense with any 
further help after the spring cultivations; others retained 
horses and dispensed with tractors. 


The process of liquidation has thus been drawn out for more 
than a year, but is now practically completed. All horses 
have been sold, and only a few tractors and implements remain 
on hand for disposal. All tractors worth repairing were put 
in running order before the sales, which were held in the 
localities where they had been working. Horses were carefully 
“vetted ’”’ before being sold. The interval between the use of 
tractors and horses under the Government Scheme and their 
use In private ownership was thereby made as short as possible. 
That these measures were successful is shown by two facts :— 
(x) high prices were realised at the Government sales—in some 
cases more than the original cost ; and (2) there was an almost 
entire absence of complaints, although it was anticipated that 
a certain amount of hardship in individual cases would result 
when the Government Schemes came to an end. 


* * * * * * 


UNDER the Ministry of Agriculture and Fisheries Act, rgrq9, 
the County Agricultural Committees which are to be formed 
are charged with the duty of making 
County Agricultural « sich inquiries as appear to them to be 

peremaincey Si desirable with a view to formulating 

Village Life. es 
schemes for the development of rural 
industries and social life in rural places, and for the co-ordina- 
tion of action by local authorities and other bodies by which 
such development may be affected.’’ The Committees are 
enjoined “ to report the result of such inquiries to the Ministry 
and to any local authority or body concerned, and the expenses 
incurred by the Committee under this sub-section, to such 
amount as may be sanctioned by the Ministry with the approval 
of the Treasury, shall be defrayed by the Ministry.” 


These Committees are thus given an important duty to per- 
form, and if they address themselves to it with ardour and 
determination, they will do a great deal towards brightening 
and enriching village life. Apart from the starting of new 
rural industries in suitable localities, efforts are called for to 
induce manufacturers, whose goods can be made in the homes 
of cottagers, to open branches of their factories in rural areas. 

4 H 2 
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In Dorset and Somerset there is a great deal of net braiding ° 
and gloving in cottage homes, and probably other manufac- 
turers could get work done quite reliably by taking it to the 
people, instead of bringing people from rural districts to work 
in large and already congested areas of population. It is 
not, of course, suggested that competitive forms of labour are 
required in the country; occupations are sought which may 
afford employment to the women and young girls. Experience 
has shown that if the latter migrate to the towns, the youths 
follow. If, therefore, employment can be found for the girls, 
something will be done towards checking the movement from 
field to factory which has, of late years, been so unfortunate 
a feature of our national life. 


€ * * * * * 


THERE Is still a certain amount of criticism made as to the 
measures being taken to check the spread of Wart Disease. 
In these circumstances it is well that the 
official attitude should be understood. 


In the first place, it is important that clean parts of the 
country should be protected from infection. Were they to 
become badly infected, the existence of immune varieties 
would still suffice to save the potato-growing industry carried 
on there, but an immediate stop would be put to the cultivation 
of those varieties eminently suitable to local conditions. 
For example, in the Fen country, the ‘“ King Edward” and 
‘‘ Evergood,”’ both unfortunately susceptible to Wart Disease, 
grow better than any others. Moreover, there is a very large 
demand for them all over England, with the exception of 
certain districts in the Ridings of Yorkshire and in the South- 
Western counties. Evenin these districts, in which there is 
no marked local demand, large quantities of ‘‘ King Edward ” 
are grown to meet the demand elsewhere. 


The Ministry has come to the conclusion that the main cause 
of the spread of Wart Disease is the planting in clean areas of 
susceptible varieties of potatoes obtained from infected or 
suspicious districts. Their policy has, therefore, been not 
only to make it illegal to use as seed for clean land potatoes 
which have been grown on infected land, but also to limit 
the cultivation of potatoes on infected land to immune varieties. 
The latter regulation has certainly prevented the wide dis- 
tribution of disease that would have been entailed by the 
common practice of using ware potatoes as seed, but it has 
also involved some hardship on the grower for market by 


Wart Disease. 
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preventing the cultivation of certain susceptible varieties 
which in his opinion are best suited to his land and to his 
markets. 


Were the planting of susceptible varieties in infected and 
suspicious districts to be allowed, the free distribution of the 
crop for any purpose would involve a grave manace to clean 
areas, and distribution would have to be restricted to markets 
in districts already infected. This interference with the trade 
in ware potatoes might inflict more hardships upon growers 
in infected districts and cause more discontent among con- 
sumers than does the present policy. 


No alteration of the Regulations is contemplated during the 
forthcoming season, but the Technical Advisers of the Ministry 
are giving full consideration to the question of the possibility 
of any alternative policy, which might, without introducing 
other hardships, dispense with those at present entailed, and 
so be acceptable to the potato industry generally. 


* * * * * * 


THE total area of land acquired to date by the Ministry 
for Farm Settlements for ex-Service men is 25,693 acres, 
comprising 15 different properties. Vacant 
possession of the land will be obtained as 
follows :—-Already obtained, 14,480 acres; by Michaelmas, 
Ig2I, 6,348 acres; subsequently, 4,865 acres. 


Farm Settlements. 


On the profit-sharing settlement at Patrington, which was 
the first estate acquired, 63 ex-Service men are now employed, 
37 of whom have completed their 6 months’ probationary 
period, and are, therefore, entitled to share in the profits on the 
farming operations. The development of the small holding 
settlement at Holbeach is also in an advanced stage, as 75 
small holdings have already been let to ex-Service men, and a 
further 7 men are working on probation on the central farm. 
The small holders on this settlement have formed a co-operative 
society affliated to the Agricultural Organisation Society. 
Although possession of the estate at Titchfield was obtained 
only on 29th September last, there are now 78 ex-Service men 
with small holdings, and 38 others employed on the central 
farm or on the estate work. The principal crop at this settle- 
ment is strawberries, as the estate is situated in the strawberry- 
growing district of Hampshire. A Co-operative Society has 
just been formed. 
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The settlements at Bosbury and Wantage are being specially 
set apart for ex-officers. At the former, there are at present 
7 ex-Officers with small holdings and 2 employed on the central 
farm, and at the latter 8 ex-officers working on the profit-sharing 
farm. At Wantage, 12 ex-land army women are also working 
on probation. The Ministry is endeavouring to increase the 
number of openings available for women who have served in 
the forces or have been engaged on agricultural work during 
the War, and it is hoped to take a small number of women at 
each of the settlements. 


A fine agricultural estate at Sutton Bridge (Lincs) has. 
been purchased from the governors of Guy’s Hospital. It 
covers 6,542 acres, practically arable land, alluvial in 
character, and of a most fertile nature, eminently suitable for 
intensive cultivation and capable of producing heavy crops of 
potatoes, fruit, and other market-garden products. It is. 
ripe for closer settlement and offers a unique opportunity for 
the development of small holdings on co-operative lines. No. 
ex-Service men have yet been settled on this estate, as vacant 
possession of the first portion of the land will not be obtained 
until April next. 


The Ministry has also purchased an estate at Wainfleet 
(Lincs) comprising 1,778 acres. It will provide about 30 
small holdings of from 30 to 40 acres in extent suitable for 
mixed farming, the Ministry retaining a portion of the land for 
a central farm. About 250 acres of the estate will come into 
hand at Lady Day next, and the remainder at Michaelmas. 


The total number of ex-Ser.ice men who have been received 
at the settlement is 536, of whom 84 have left for reasons of 
ill-health, etc., leaving 452 at the settlements at present. This- 
number is made up of 271 settlers, 107 probationers, and 74 
other ex-Service men working as wage-earners. The settlers. 
consist of 200 men provided with small holdings, and 71 men 
on profit-sharing farms who have completed their six months’ 
probationary period. The small holdings provided comprise: 
in all 1,971 acres. Jn addition, 12 ex-land army women have 
been settled at the Wantage Farm Settlement which is devoted 
to dairying, and 1 at the Pembrey Farm Settlement in South 
Wales. 


Progress with the development of all settlements has been 
greatly hindered by difficulties of housing accommodation. 
The estates when purchased aré equipped only with the number 
of houses and cottages necessary for extensive farming, and 
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many of them are in a bad state of repair. In addition to new 
cottages, considerable repairs and alterations to . existing 
buildings have been necessary. In several instances army huts 
have been erected and used as hostels until other accommodation 
is available. At each of the settlements at Amesbury and 
Rolleston 2 army huts have been erected as bungalows for 
married men and their families. Thirty-six and 56 new 
cottages have been completed by the Ministry at Patrington 
and Holbeach respectively, and are now occupied by settlers 
and their families. Sixteen cottages are in course of erection 
at Pembrey, 14 at Rolleston, and 25 at Amesbury. At 
Amesbury, 9 new cottages are now nearly ready for occupation. 


* + * * * * 


EXPERIMENTS on the soiling of milch cows have been carried 
out at the Harper Adams Agricultural College since I9I5. 
The first experiment was designed to test 
the possibilities of producing the green 
food for stock usually supplied by grass 
during the summer months. The results 
may be said to have shown that, with a proper rotation and 
suitable succession of crops, arable land possesses a great 
advantage over even the richest grass in ability to maintain 
a large head of stock per acre. This investigation has been 
continued with a view to testing the possibility of maintaining 
dairy cows entirely on arable land throughout the year. It is 
a method which is little practised in British farming, but the 
results have proved the complete success of the system, for 
winter as well as for summer fodder. 

The result of the whole series of experiments shows that 
milk production on arable land can be practised with success 
and with every prospect of profits equivalent to those obtained 
in other systems of farming. Cost of labour per gallon of milk 
is not greater with the soiling system than with other methods 
of farming. Much labour usually employed in ordinary 
farming is dispensed with; the crops are cheap to grow, and 
can be fed without chaffing or pulping ; in addition, the system 
lends itself to a more perfected organisation than is possible 
in the usual method of farming. 

The plan of working was as follows. A field of the lightest 
sandy soil was sown as early as possible with a mixture of 
peas and oats to provide hay for the winter months, For 
the production of green fodder a field was set apart and divided 


The Harper 
Adams 
Soiling Experiment. 
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into eight plots, each plot producing forage to supply 10 cows 
14 to 21 days. Such an arrangement provided a continuous 
supply of fresh green fodder throughout the summer. Five 
of the eight plots were ploughed up and planted with cabbage 
immediately the first crops were otf the ground, that is to 
say, at intervals from May to September, the remaining three 
plots being sown with mixtures in the autumn to provide the 
first crops for the following year. The soiling succession of 
crops on the eight plots was mixtures of the following :-~ 
(I) giant rye, winter vetches; (2) giant rye, field peas; (3) 
winter oats, winter barley, winter vetches ; (4) wheat, winter 
vetches ; (5) oats, field peas; (6) barley, field peas, vetches, 
field beans, oats ; (7) oats, field peas ; and (8) maize. 

During the summer period the green fodder crops were fed 
to the cows, with the addition of pea and oat hay; the second 
crops, viz., cabbages, were fed from October to February, in 
conjunction with pea and oat hay, and, finally, mangolds and 
pea and oat hay were used from February to May. 

The cows kept in good condition on the food, and gave 
high yields of milk when consuming only 70 Ib. of fodder per 
head per day, while it was found that, in the case of certain 
crops, they would eat as much as 120 Ib. per day. From 80 lb. 
to go lb. seems to be all that is actually required under ordinary 
circumstances. When fodder is abundant it is advisable to 
give the cows all they will eat. 

As regards yields of milk, in the summer of 1917 499 gal. 
were obtained per acre, as against 198 gal. from similar land 
in grass. In 1918 13 cows kept on the system throughout 
the year consumed the produce of 154 acres, including 7 acres 
of pea and oat hay and 1 acre of mangolds. Cake and meal 
at the rate of 4 lb. per head per day were supplied in addi- 
tion. The yield of milk per cow during the year worked out 
at 625 gal., and 548 gal. per acre for the land involved. 


The experiments appear to show that a succession of fodder 
crops can be grown on arable land, which will maintain milch 
cows in perfect health and profit throughout the year without 
the employment of any grass land whatever. 

Cows kept on the soiling system without any grazing and 
with the minimum of exercise, milk well and keep in good con- 
dition. ‘The calves produced are healthy and grow well. 

It also appears that land under forage crops practically 
cleans itself of weeds and can be successfully farmed without 
the rotation system. The soiling system is financially sound, 
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and can be generally recommended in suitable districts, espec- 
ially in regions with a high rainfall where cereal growing is 
risky. 

By adopting the soiling system it is possible to increase 
production over what can be obtained from the established 
four-course rotation, the latter being most protitable with 
medium rather than high farming. The soiling system increases 
production, and at the same time lowers costs per unit of pro- 
duce. The success of these experiments suggests a new stan- 
dard in farming, the ultimate possibilities of which cannot be 
gauged. 

Arable land dairying offers a hopeful opportunity for an 
immediate increase in the output of British agriculture, as well 
as the prohtable employment of capital, the regeneration of 
the countryside, and the home production of essential human 
food. 

* * * * * * 

DurtnG the War women who volunteered for service on the 
land to help in the emergency, and wished after the War to 
farm on their own account, were promised 
special facilities. In pursuance of this 
promise the Women’s Branch of the 
Ministry and County Committees in charge of the Land Army 
considered the establishment of a number of farms to be run by 
women as a preliminary to successfulland settlement. Financial 
difficulties delayed the scheme for some time, but it was finally 
decided that the Women’s Branch and the Women’s Commitees 
meght take over the working of certain derelict farms if they 
were prepared to do so. These farms had been taken from 
their tenants by the County Executive Committees under the 
Defence of the Realm Regulations, and were, therefore, some 
of the worst cultivated in their respective counties. In spite 
of these difficulties :he women undertook the work, and the 
following farms were taken over :— 

(a) Moor House Farm, Scruton, Yorkshire. (140 acres.) 
(b) Creech Barrow Farm, Somerset. (10 acres, all grass.) 
(c) Grove Farm, Newport, Mon. (150 acres.) 

(z2) Great Bidlake, Devon. (134 acres.)* 

(ec) Common Farm, Church Hill, Worcestershire. (161 
acres. ) 

Of these only the Somerset and Devon farms were not dere- 
lict. The management of each farm was entrusted either to the 


Farms cultivated 
by Women. 


* An article on the cultivation of this farm was published in this Journal, 
October, 1918, p. 834. 
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County Agricultural Executive Committee, the Women’s 
Committee, or a Farm Committee consisting of women and 
Jocal farmers with (in some cases) a neighbouring farmer as 
supervisor, and a working forewoman. 

Neglected land under divided control was bound to possess 
disadvantages of the worst kind, and on much that was taken 
over there could have been no possible question of profit- 
making. The results are very interesting. On the Yorkshire 
farm in less than a year the War Agricultural Executive Com- 
mittee reported to the Ministry that great improvement in the 
cultivation of the land had been effected, and that it was now 
in a fit state to be re-let; there was no loss on the working. 
On the small farm in Somerset, a loan of £250 was repaid with 
interest and a profit of {15 made in ten months. The land at 
Newport was in a starved and dirty condition, houses and drain- 
age were in a very unsatisfactory state, and there was a con- 
siderable loss on the working, but the Executive Officer reported 
that the condition of the land had been improved. The Devon 
farm was held for two years most successfully, and Professor 
White, who inspected the farm, reported to the Ministry that 
the condition of the crops and the farm as a whole reflected 
great credit on the management, and that the farmyard was. 
one of the best he had seen in the summer of his visit. The 
farm in Worcester, taken over in 1918, is still in hand. 

It will be seen from this brief summary of results that the 
experiment of putting farms under the control of women 
workers has been very largely successful, and has demonstrated 
the ability of women who have had no previous training, but 
are full of the desire to become farmers, to overcome obstacles 
that must fairly be regarded as rather out of the common. 


* * * + * * 


A CORRESPONDENT recently wrote to the Ministry to ask 
why it was considered necessary for the Government to give 
financial support to milk recording 
societies. Doubtless there are many 
people who have considered the question, 
and it may be of interest to set out the very simple 
reasons. The principle of keeping milk records of cows is 
one that every dairy farmer should follow in his own 
interest, but the work has not been done systematically 
or scientifically to any great extent in this country, and 
it is very unlikely that it would ever have been taken up 
had not the Government decided to give dairy farmers 


Milk Recording 
Societies. 
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advice and encouragement in the interests of national milk 
production. In order to secure increased milk production 
it is very desirable to eliminate the bad milker, and the best 
way to secure this end is to keep a careful record of the yield 
of every cow in the herd. In this connection it may be stated 
that the yield of milk of a cow cannot be determined by the 
size of the animal’s udder, as is so commonly believed by 
farmers. The well-bagged cow is sometimes a poor milker. 
Inasmuch as the Government wish to encourage increased 
milk production in the national interest, the expenditure of 
public money spent for this purpose is justified. Although 
the Milk Recording Scheme has only been in operation for a 
few years, there is every reason to believe that the value of 
it is appreciated in many districts, and that many new 
societies are likely to be formed at an early date. It may 
well be that when farmers have proved that financial benefit does 
accrue from keeping milk records, they will be ready to carry on 
with less financial assistance than they now receive. Those 
who have seen a milk recording certificate will doubtless have 
noticed that it certifies (a) that the records were kept under the 
supervision of a milk recording society; (b) that they were 
subject to inspection without notification by an approved 
recorder; and (c) that they showed that the yield of milk 
amounted to so many pounds during the year. Every pre- 
caution has been taken to secure absolute accuracy for the 
information given on the certificate, but the Ministry cannot 
give guarantees, and does not wish to render itself liable 
for payment of compensation to which the purchaser of a certi- 
ficated cow might think himself entitled if the cow was not up 
to the standard expected. The Ministry, therefore, safeguards 
itself by issuing a statement in the ‘‘ Register “of Dairy 
Cows” that it accepts no responsibility for any inaccuracy. 
At the same time, needless to say, there is very little room 
left for inaccuracies to creep in. 


* * * * * 

THE following note has been communicated to the Ministry 
by Captain J. A. Symon, D.S.O., M.A., B.Sc. :— 

The Somerset County Council have now 
taken possession on leasehold tenure of 
the old mansion house and gardens known 
as Cannington Court, Cannington, some 3 miles from 
Bridgwater, for the purpose of establishing a Farm Institute. 
They have also acquired a lease of the adjoining Court 
Farm of upwards of 178 acres, one-half being arable. 


A Farm Institute 
in Somerset. 
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From an historical point of view the present buildings are 
extremely interesting. Founded about the middle of the 12th 
century they were used for some centuries, until the dissolu- 
tion of the monasteries, as a Benedictine Nunnery. Afterwards 
they passed into the hands of the Roger family, but at the time 
of Charles II. the estate reverted to the Crown on account of 
there being no male issue. It then came into possession of 
the Clifford family, and for nearly a century and a half was 
used as the family residence of Lord Clifford. In the roth 
century the buildings were again used as a nunnery and 
afterwards as an industrial school for Catholic boys. 

On the completion of certain alterations there will be resi- 
dential accommodation for the staff, and for 20 male and 10 
female students, as well as suitable class rooms, laboratories, 
a large dairy, and a carpenter’s and blacksmith’s shop. 

The courses of instruction are as follows:—The normal 
course for male students will extend over two winter terms of 
about 14 weeks each, and will comprise instruction in such 
subjects as agriculture, agricultural and veterinary science, 
farm accounts, surveying and horticulture. Part of each day 
will be devoted to practical work on the farm and in the 
gardens and workshops. A third or summer term will be 
provided for such male students as desire to complete a year’s 
training on the farm. 

The usual course for female students will extend over one 
term of 14 weeks. Instruction will be provided in dairying 
(including cheese- and butter-making), domestic science and 
poultry-keeping. A senior course will be provided for such 
students as desire to remain for an additional term. 

For county students the fee will be £1 per week, this sum 
covering payment for board and lodging and instruction. 
Students from other counties will be admitted, provided there 
are vacancies, at a fee of {1 10s. per week. A certain number 
of free places will be open to county students. 

The object of the instruction given at the Institute will be 
primarily to prepare young men and women for the daily 
routine work on the farm or in the farm household. With 
this end in view theoretical instruction will be co-ordinated 
with the practical work of the farm. Thus in book-keeping 
actual farm figures and accounts will be utilised. The manage 
ment of the different crops and stock kept on the farm, the 
carrying out of experiments, the actual handling of labour 
and the care and management of the gardens and orchards, 
will all form the foundation of the theoretical instruction pro- 
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vided in the classroom. In the case of female students instruc- 
tion will be confined to plain cooking and laundry, to the making 
of the common varieties of cheese in the county, and the keeping 
of poultry on either up-to-date farmyard principles or on the 
colony system. Promising students who intend taking ex- 
tended courses of instruction at universities or agricultural 
colleges will be encouraged by scholarships to do so. Continuity 
will in all cases be aimed at. Thus the Institute will work hand 
in hand with the rural science schools and the rural evening 
classes on the one hand, and the university or agricultural 
colleges on the other. 

It is expected that the Institute will be in full working order 
by the spring of 1921. In the meantime the buildings and 
gardens are being utilised as a training centre for ex-Service 
men in horticulture and poultry-keeping. 


* * * * * * 


INCREASING interest 1s being taken by farmers and commercial 
fruit and vegetable growers in science as applied to cultivation. 
Both old established societies—content 
in the past with their practical knowledge of 
crop cultivation—and newly formed societies—anxious to 
base their operations on scientific lines—are asking for lecturers 
who can demonstrate to them the advantages of the combina- 
tion of theory and practice. The Ministry welcome such 
requests, and are endeavouring to meet them as far as possible. 


Plant Hygiene. 


In the middle of January a lecture was delivered in Norwich 
by Mr. G. C. Gough, B.Sc., an Inspector of the Ministry, on the 
subject, “ Plant Hygiene in relation to Crops.’’ Mr. Gough 
first pointed out that cleanliness is as important to plants as to 
human beings, and gave instances of the large losses sustained 
in this and other countries from the depredations of the pests 
and diseases of plants and crops. 


With regard to measures of control, the lecturer considered the 
subject under the four headings: (1) exclusion, (2) protection, 
(3) eradication, (4) immunisation. Under the first of these he 
dealt with the necessity of suitable crop rotation, whereby the 
succession on the same land of crops subject to the same pest 
was avoided; the advantages of reasonable separation when 
planting patches of such crops as bush fruit, in view of the possi- 
bility of epidemic outbreaks of disease; and the need for care 
in the purchase of seed, bushes or fruit-tree stocks to avoid the 
introduction of disease. Mr. Gough emphasised the large extent 
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to which nurseries and seed firms are involved in this question, 
and in pointing out that the grower deserves every assistance 
to obtain clean and good material, he foreshadowed the pro- 
bability of legislation to deal with this aspect of the matter. 

Under the heading of protection, the lecturer drew attention 
to the necessity of proper watering and ventilation for crops 
under glass, and the advantages of spraying and of soil sterili- 
sation as an insurance against the attacks of insects, fungi, etc. 

It is difficult to draw a line between measures of protection 
and of eradication, and certain measures included by the lecturer 
under the latter heading apply equally to the former. Under 
whatever heading they are included, they constitute some of 
the most important precepts of plant hygiene, and the danger 
was emphasised (1) of permitting the rubbish heap to become the 
manure heap, and thus the breeding place of obnoxious plant 
pests, and (2) of feeding pigs and other animals on diseased food 
plants that had not been boiled. The lecturer pointed out 
that the passage of fungus spores, unharmed, through the 
digestive system of animals, entailed their return to the land 
under conditions extremely favourable to the vigorous recur- 
rence of disease. 

Referring to the question of pruning, the lecturer urged its 
importance from the point of view of the removal of diseased 
wood, as well as from the purely cultural standpoint, and 
pointed out that to prune away diseased material without also 
burning it was but labour in vain. Mr. Gough also spoke at 
some length on the value of contact and poison insecticides and 
of the winter washing of fruit trees. 

Of all matters relative to plant hygiene, the breeding of 
varieties immune from disease presents, perhaps, the largest field 
to the scientific investigator. The lecturer demonstrated by 
reference to those varieties of potato immune from Wart Disease 
that absolute immunity is an established fact ; he pointed out 
the desirability of breeding varieties of crops immune from all 
the diseases to which they are at present liable, and also of 
combining this general immunity with good cropping and 
feeding qualities. 

While it would be unwise to lose sight of the necessity of 
careful drainage, cultivation, manuring, etc., in the raising of 
healthy crops, attention to the measures outlined by Mr. Gough 
will be of increasing benefit to the grower and to the nation. 


* * * * 2 sd 
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THE campaign by the Ministry for the improvement of grass 
land in this country, outlined in a note in the issue of this 
Journal for last month (p. 1058), was 

‘te See ba inaugurated on Saturday, 14th February, 

aes i ‘when Dr. Somerville, Sibthorpian Pro- 
fessor of Rural Economy in the University of Oxford, delivered 
an address at Leicester to a large gathering of farmers under the 
chairmanship of Sir Thomas Cope, Bart., Chairman of the 
Leicestershire County Council and of the County Education 
Committee. 

Professor Somerville stated that in England and Wales there 
are about 14,000,000 acres of permanent grass land, excluding 
hill grazings, an area greater than that under arable cultivation. 
While some of this permanent grass is of excellent quality, and 
not susceptible of much improvement, there is a considerably 
larger proportion which is doing but little either for the 
individual or for the nation. One can meet with poor pastures 
and meadows in all parts of the country, although they are, 
perhaps, commonest on heavy land and on the chalk 
formation. 

While a certain amount has been done to improve these poor 
pastures, it is unfortunately true that many farmers regard 
them with indifference. Yet most of this land is so easily 
and profitably improved that farmers who are fortunate 
enough to own or rent it have ready to their hand an opportunity 
for such an investment of capital as a man of business would 
envy. The return which much of such land gives to judicious 
expenditure is usually far greater than in the case of arable 
land. Assuming that a man has a field of wheat on which the 
use of £2 worth of artificial manure sends up the yield from 
3 qr. to 4 qr. per acre, he would be well satisfied with the 
result. It would mean an increase of yield of 33 per cent., 
and a net profit of about {2 per acre. Now the kind of 
manure that is used to stimulate the growth of wheat 
leaves but a scanty residue, so that little remains to help the 
next crop, but in the case of much poor grass land the most 
suitable form of treatment would continue its action during 
>everal years, and in the aggregate would, in many cases, give 
a return of several hundreds per cent. Dr. Somerville spoke 
of many cases where, before treatment, grass land has carried 
during summer two store sheep per acre, and these during the 
season have increased about 20 Ib. each in live weight, or an 
aggregate increase of 40 lb. peracre. As the result of treatment 
the land has carried not two, but four sheep per acre, and instead 
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of each animal increasing 20 lb. it has gained 40 lb., so that the 
aggregate gain per acre has been 160 lb.—a four-fold increase. 
The profits, too, areon much the same scale. Without taking 
extreme cases, it may be said that it would only be a moderate 
result if for an expenditure of {1 one got no more than £5 worth 
of return, spread over, perhaps, as many years. 

Professor Somerville has been experimenting on the improve- 
ment of grass land for nearly 30 years, and during that period 
he has farmed many hundreds of acres, most of it under poor 
grass. He has never failed to find that grass land is at once 
responsive to improved treatment, and that no class of farming 
gives such a liberal and certain return on capital expended. 

The improvement of grass land is so simple that those who 
have studied the question are surprised that there is any poor 
land left to improve. In the great majority of cases all that is 
required is a liberal dressing with phosphates. Basic slag 
is to be preferred, not only because it is the cheapest form of 
phosphate, but also because it is the most effective. Super- 
phosphate acts nearly as well, but is more costly. Other 
forms of phosphate which may be used, if those already referred 
to cannot be obtained, are precipitated phosphate and mineral 
phosphate ground to a very fine powder. It is important that 
a liberal dressing should be applied in the first instance, at 
least half a ton per acre of basic slag containing 25-30 per cent. 
of phosphate of hme. The result is that clover plants, which 
before treatment were so small as scarcely to be seen, grow with 
such vigour that in a year or two one would think that there 
was little else than clover in the pastures. The feeding value 
of the clover thus stimulated is so high that cases are known of 
sheep on improved pasture without cake actually putting on 
more weight than similar animals grazing adjoining unimproved 
land and daily consuming the greater part of 1 lb. of cake 
per head. 

The improvement, therefore, depends on the presence of 
clover plants or other Leguminose. Of all these plants wild 
white clover is the best, because on account of its creeping 
habit it rapidly fills up a pasture when it is supplied with 
phosphates. In the great majority of cases the plants are 
present and only need stimulating. If they are not naturally 
present they must be introduced by sowing some seed of the 
genuine wild variety. The demand for such seed is very keen, 
and the price has now risen to over 30s. per lb., so that, if it 
has to be purchased, about 1 Ib. per acre must suffice. Farmers, 
however, can quite easily grow their own supplies. All they have 
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pasture by a liberal dressing of phosphates, and then cut the 
crop when dead ripe. It is subsequently threshed and roughly 
dressed, and with cheap home-grown supplies 5 or 6 lb. of seed 
per acre may be used. Dr. Somerville has had remarkable 
success in renovating pastures in this way. 

In the great majority of cases phosphates alone are necessary 
for the treatment of pastures, as contrasted with meadows. 
In a few isolated cases the addition of 3 to 4 cwt. per acre of 
kainit, or some other form of potash, may be profitable. Lime 
used concurrently with the phosphate will generally add some- 
thing to the yield, but it is seldom that the increase will be 
profitable. Nitrogen should not be used on a pasture in any 
form. It will stimulate the grass and weeds at the expense 
of the clover, with the result that the plant, which above all 
others should be encouraged, is in danger of being crowded out. 

It is surprising how long the efiects of phosphates are 
maintained. In the majority of cases they are plainly visible 
for ten years, but in about five years from the first application 
a dressing of about half the original dose should be given, and 
the response in many cases will be almost as good as to the 
first treatment. 

The clovers, stimulated to luxuriant growth by the phos- 
phates, gather large quantities of nitrogen from the air and 
store it in their tissues. This nitrogen, secured at no expense, 
will make its presence felt should such land be put under the 
plough. Experiments with cereals on land which has been 
slagged when under grass, and subsequently broken up have 
shown that the corn grown on such land was 20 per cent. 
better than crops grown on broken-up turf that had not been 
slagged. If, therefore, it is decided to plough up grass land, 
it should be put through a course of phosphatic manuring 
while still in grass. The improvement of grass and the policy 
of the plough are not incompatible. 


* * * * * # 


IN connection with the Ministry’s scheme for the improve- 
ment of grass land, referred to in the above note, the Ministry 
have recently issued two pamphlets for 
the information and guidance of those 
interested in the subject. 

The first publication (Miscellaneous 
Publication No. 24) deals with the general question of grass 
land improvement. It is a pamphlet of 50 pages, and is 
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written in a simple and not too technical style, so as to be easily 
understood by the average reader. The various types of grass 
land, permanent grass, worn-out grass, and temporary leys, 
are dealt with, and the possibilities of improvement considered 
under such headings as manuring, mechanical treatment, 
renovating mixtures, altered methods of stocking, substituting 
pasture for meadow conditions or the reverse, and eradication 
of weeds. Notes on the grasses and clovers used in pasture, the 
purchase of seeds, and the types of seed mixtures, are also given, 
as well as information on the conversion of heavy clay land to 
grass, lucerne and sainfoin leys, and on the treatment of new 
pastures. Suggestions for increasing the produce of grass land, 
based largely on experiments made in different parts of the 
country and on the investigations of Professor Stapledon of 
the University College of Wales, Aberystwyth, are offered 
throughout the pamphlet, although to obtain the best results 
the farmer must understand the difierent requirements of grass 
land according to soil, climate, stocking, utilisation, etc. 

The second pamphlet (Miscellaneous Publication No. 25) is 
entitled ‘““ The Improvement of Grass Land: Suggestions for 
Demonstrations and Experiments,” and its title explains the 
purpose it is intended to serve. It may be regarded as supple- 
mentary to Miscellaneous Publication No. 24, and the sugges- 
tions it contains should be considered in the light of the infor- 
mation given in that publication. It was felt in planning the 
grass land inprovement scheme that an important factor in its 
success would be the establishment in various parts of the 
country of suitable demonstration plots. With this view, the 
scheme of demonstrations and experiments outlined in the 
pemphlet has been drawn up for the consideration of all inter- 
estedin the subject. While in no sense exhaustive, the scheme 
is believed to cover many questions of pressing practical 
importance. The trials are essentially demonstrations of facts 
that have been proved generally, rather than experiments for 
the purpose_of acquiring new knowledge or of testing disputed 
opinions. The pamphlet is divided into two parts. Part I. 
comprises schemes simple in character and direct and practical 
in their object, so that they may be capable of general adoption 
byfarmers. Part Il. deals with experiments requiring consider- 
able attention and supervision, which are applicable chiefiy 
to college farms or farms in close touch with the Educational 
Staff of the county. 

All farmers who are interested in the subject of grass land 
improvement are advised to study these pamphlets. They 
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may be obtained from the Office of the Ministry (Publications 
Branch), 3, St. James’s Square, London, 5.W.1. The price of 
Miscellaneous Publication No. 24 is 3d., post free, and Mis- 
cellaneous Publication No. 25 may be obtained gratis and post 
{reg 

* * * * * * 

ALTHOUGH the condition of our orchard and fruit plantations 
to-day shows a marked improvement over that of a few years 
ago, it still leaves much to be desired. If 
fruit growers generally are to be con- 
gratulated upon the manner in which 
they have made use of the results of scientific and technical 
investigation carried out in their interests, there are too 
many who are content to remain behind the times, and who do 
not realise the importance of care and foresight in the business 
of fruit growing. For example, in buying fruit trees to start a 
new plantation it can only be false economy to purchase 
inferior stocks. A plantation is put down to bear fruit for 
many years, and compared with the value of the crop, year by 
year, the difference in the initial cost of good and bad stocks 
becomes quite a trifling matter. Yet one frequently hears of 
fruit growers taking considerable trouble to obtain cheap 
supplies. 

While this state of affairs exists it is not surprising that 
nurserymen continue to find buyers for the inferior stock which 
would normally be relegated to the rubbish heap. Examina- 
tion of recently-established plantations sometimes reveals apple 
trees affected with canker, brown rot, crown gall and American 
blight, plum trees affected with silver leaf, black currants with 
big bud, peaches with leaf curl, and so on. Even where trees 
are not affected with disease they are often constitutionally 
weak and of poor or stunted growth, and, occasionally, altogether 
devoid of a proper root system. 

Under these conditions, it is not surprising that obnoxious 
fruit pests abound throughout the country, and that large 
quantities of inferior fruit are on the market. 

At the present time conditions are not normal. Stocks 
are low and there is also a shortage of labour. There is some 
' reason for confidence that both quantity and quality will 
improve before long in many nurseries at present below their 
pre-war standard, but the need for these improvements must 
be pressed vigorously and continuously. It is encouraging 
to see that the more progressive growers are awakening to the 
necessity of procuring only the best stocks. Having obtained 
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them, they are doing their best, by a reasonable and regular 
system of winter washing, grease banding, spraying, pruning 
and rubbish destruction, to keep their orchards clean and free 
from pests. What is needed in the interests of fruit growing is 
that the methods and practice of the best and most far-sighted 
growers should be better known and more generally imitated. 

* * * * * * 

CERTAIN statements recently published in the Press disclose 
considerable misunderstanding with regard to the object and 

wn effect of an Order made recently by the 

The Ministry and Ministry for the purpose of establishing 

the River Ouse : bs 5 
Drainage Scleme single diainage authority to control 
the whole of the main channels and banks 
of the River Ouse and its tributaries. 

It has been alleged that if the Order becomes effective the 
Ouse Drainage Board will embark forthwith on a scheme for 
putting the river into order ata cost of not less than £3,000,000. 
Such a statement is, of course, entirely misleading and incorrect. 
Jn the first place, the highest estimate yet put forward as the 
possible total cost of putting the whole river into proper order 
(and this was a figure put forward by the opponents of the 
Order at the public inquiry) was not £3,000,000 but £2,000,000.* 
In the second place, even assuming that such a figure repre- 
sented the probable cost of putting the rivers into order, it is 
obvious that the work would necessarily be extended over a 
great number of years, andth at nothing approaching such a 
sum would ever be raised at once. The Ouse Drainage Board, 
when established, will be a body elected by the ratepayers of 
the district, and it is inconceivable that a body of that nature 
would embark upon any such fantastic career of extravagance 
as is suggested by the persons who have made the statements 
referred to above. 

Calculations have also been put forward, and results have 
been published in letters to the Press, of the amount of the rate 
per acre which may be expected to be imposed on agricultural 
land in the upper valley of the Ouse by the Ouse Drainage 
Board. Those calculations were not only made on false assump- 
tion that the Drainage Board will raise a sum of £3,000,000 by 
a single loan, but they appear to have been based on the original 
draft of the Ouse Drainage Order. The rating schedule con- 
tained in that draft was revised drastically in favour of the 
upper parts of the valley before the Order was sealed by the 


* The Ministry has recently been informed that the figure £3,000,000, 
which appeared in a letter to The Times, was a mistake, and that the writer 
of the letter intended to write £2,000,000. 


Fic. 1.—Before cleaning, 1918. 


Fic. 1a.— After cleaning, 1919. 
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Fic. 2.—Before cleaning, 1918. 


Fic. 2a.—After cleaning, 1919. 
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Ministry of Agriculture, and hence any calculations made 
upon the basis of the original draft are of no value. 

The Order has further been criticised on the ground that it 
does not include in the rateable area of the Ouse Drainage 
Board any lands situated at a greater height than 8 ft. above 
the highest recorded flood level. It is considered by many 
that the whole of the lands from which water finds its way 
into a river should, in justice, be rated for the maintenance 
of that river. This view has been urged repeatedly before 
both Houses of Parliament, and the subject has been fully 
considered by a Committee of the House of Lords. ‘The result, 
however, is that the general law relating to land drainage 
remains as it has always been since the year 1531, and the 
fundamental principle of that law is that no land can be rated 
for the maintenance of a river unless it derives some degree of 
benefit from such maintenance. The best modern agricultural 
opinion is that such benefit cannot be said to extend to land 
lying at any greater height than (approximately) 8 ft. above 
flood level, and for that reason no land outside the “ 8-ft. 
line”’ is included within the boundaries of new Drainage 
Districts. 

Generally, it is important that all who are interested in the 
question of the drainage of the Ouse valley should bear in mind 
that the new Drainage Board will be entirely free to shape its 
own policy. At the same time it will be subject to the re- 
strictions which are imposed by the general law and by the 
Ouse Drainage Order itself, as to expenditure on new works 
and the improvement of existing works. Finally, it will be an 
elective body, and will, as such, carry out the wishes of the 
ratepayers by whom it will be appointed. 

* * * * * * 

Tue four photographs reproduced, taken in tg18-1g9, show 
two sections of the work carried out by the Anglesey Agricul- 
tural Executive Committee under the 
powers of the Defence of the Realm Regula- 
tions for the drainage of Malldraeth Marsh. 
Before the work was taken in hand by the Committee, practically 
all the drains in the Marsh were in the condition shown in 
the two earlier photographs. The total length of drains 
and ditches cleaned out by the Committee in the way 
illustrated cannot be given exactly, but it is estimated that 
at least 4,000 acres of land in the Marsh have received 
substantial benefit. The total cost of the work amounted to 
approximately £2,400. 
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This is only one of a large number of similar undertakings 
which have been carried out by Executive Committees in low- 
lying lands throughout England and Wales during the past 
two years. 

* * * * * * 

THE Report on the Lincoln Tractor Trials was issued by the 
Society of Motor Manufacturers and Traders a few weeks ago, 
but it does not seem necessary to add very 
much to the preliminary notice which 
appeared in this Journal in October last, 
while the data afforded do not suggest any modification of the 
conclusions then expressed. A summary of the results printed 
in the Technical Advisor’s Report has already appeared widely 
in the agricultural press, and no object could be served by 
reproducing them. The most serious omission is any state- 
ment of the actual work accomplished by the tractors: the 
figure for the “ estimated acres per day of eight hours ”’ is of 
very little value, and without the data upon which it is based 
may be positively misleading. Although it might be sug- 
gested that it would be a little unfair to take the number of 
acres ploughed and the time taken by stoppages during a trial 
of a few days’ duration as the basis for a calculation of the 
amount of work to be expected during the whole life of the 
machine, yet there is no escape from this method if all the 
other figures are based, as they are based, upon the recorded 
performances during the trial. It may be assumed, although 
it is not directly stated, that the estimated acreage per eight 
hours is deduced from the actual performance plus an allowance 
for time recorded as lost either on the tractor or the plough. 
If this be so, the actual performance may be calculated with a 
little trouble. 

The Technical Advisor’s Report takes up the major portion 
of the volume and rather overshadows the Judge’s Report. 
The standpoint from which the Judges regarded the trial is 
sometimes a little obscure. As regards the first tractor on 
the list, they express the opinion that “the weight of this 
tractor, 3 tons, is excessive for work on the land, especially 
on heavy land in wet weather,” and this note runs through a 
number of their criticisms. In their general remarks, for 
instance, they state that “the use of caterpillar tracks un- 
doubtedly reduces the pressure per square inch on the land, 
and where well designed may permit of ploughing under con- 
ditions where a wheeled tractor could not be used.” It may 
be asked, however, whether there is any advantage in seeking 
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to plough under “ unfavourable or ‘‘adverse’’ weather 
conditions, as the Judges express it in various places. In the 
past the farmer has had frequently to work when he would, 
if he could have chosen, have deferred doing so until soil con- 
ditions were suitable, and it may be suggested that the one great 
contribution that the tractor will make to farming will be to 
enable the farmer to take advantage of the “‘ favourable ”’ 
weather. The proposal that has already been made that 
implements should be adapted or remodelled to meet the 
increased speed which may be expected from tractors in the 
future has much bearing upon this point. 

In their comments upon the ploughs used, the Judges several 
times refer to ploughs being driven too fast. Does not this 
really mean that the plough will turn a suitable furrow at a 
certain speed, but that above this speed some defect discloses 
itself? This is exactly the information that is required, and 
the hope may be expressed that any future report will contain 
a statement of the critical speed and the precise defects which 
develop beyond this point, and, if possible, the reasons. With 
such knowledge progress in the design of tractor ploughs—and, 
indeed, of all other tractor implements—would be accelerated. 

In conclusion, it is proper to say that the Report is admirably 
produced, and that whatever deficiencies there may be, these 
are not numerous for a new venture. Upon the basis of the 
first Report it will be a comparatively easy task to produce, 
after future trials, Reports giving complete data relating to 
both tractors and implements, having regard throughout to 
the limited period covered by trials of this nature. 


% * * * * * 


AN arrangement has been reached whereby the Society of 
Motor Manufacturers and Traders, Ltd., will join the Royal 
Pic Teiale Agricultural Society in carrying out “ga 

in 1920. trials in the autumn of the present year. 

At first it was feared that there would be 

two separate trials, which would have entailed inevitably much 
waste of time, money and work. The value of the trials to 
those who are using or propose to use tractors will undoubtedly 
be enhanced by the union of two such powerful bodies as the 
R.A.S.E. and the S.M.M. & T. One of the chief benefits of 
this united exhibition will be that the farmer will have an 
opportunity of seeing every machine at work and making 
comparisons on the spot between the various performances. 
It was found when the two Societies met to discuss united 
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trials that there was only one question outstanding between 
them and that was the question of making the trials competitive. 
The one united show is certainly likely to be more representative 
than either of the two proposed independent trials could have 
been. The result of the deliberations of the Joint Committee 
now appointed by the two bodies will be awaited with interest 
The report of the Lincoln Trials shows clearly that a very sub- 
stantial advantage rests with the principle adopted by the 
S.M.M. & T. of stating the actual performance of each machine, 
although, even there, the competitive element cannot be said 
to have been entirely eliminated. 


* %* * * * * 


In choosing seed for silage crops or summer fodder preference 
is usually given to tares or other legumes, because they produce 
a forage containing a high proportion of 
wae giliee cia albuminoids. In the case of tares or peas 
Summer Soiling. the stems are so weak that they cannot 
support their own weight, and some other 
plant becomes necessary to provide the support required ; 
if this is not given the crop lies on the ground, is liable to rot 
at the base, and becomes very difficult to cut. The inclusion 
of a small proportion of beans will help to mitigate this defect. 
The addition of oats to the mixture is also an advantage, as 
the oats serve not only to support the weaker legumes but 
also to provide a suitably-balanced fodder. 

Both tares and peas are relatively scarce at the present time, 
tares being the more expensive. Peas, therefore, may be used 
to replace tares in whole or in part. 

A suitable mixture for spring sowing would be :— 


2 bush, oats q 
£/(,},,| | pfield fpeas on vetches per acre. 
yf oy | Deadls 


Forage mixtures such as the above may be used with advantage 
for silage, for soiling, or for making into hay; they may also 
partly replace roots on the heaviest classes of soils. (If 
intended for hay, beans should be omitted.) 

A moderate dressing of farmyard manure, where available, 
will give good results in most circumstances ; so also will the 
following mixture of artificials :— 

4 cwt. sulphate of ammonia 


», superphosphate per acre. 
4 ,, sulphate of potash 


N 
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ATTENTION is called by the Michigan Agricultural College in 
their latest quarterly Bulletin for November, 191g, value to the 
of forage crops for pigs. Experiments in 
that State have proved that from one- 
quarter to one-half less grain is required 
to produce a given amount of pork on 
forage crops than is needed under conditions where these are 
not available. 

The crops recommended are a mixture of oats and peas, and 
also rape. Rape seems the best crop for the purpose in Michi- 
gan, and pigs make rapid growth on it when it is supplemented 
by a medium grain ration. It is usually sown broadcast for the 
purpose at the rate of 5 lb. per acre (Dwarf Essex being the 
variety recommended) between early spring and June; on 
light, sandy soils it may be advisable to sow in drills, using 
3 to 34lb. seed per acre. 

Pigs would then be turned on the rape when it is about 8-10 
in. high; this is usually about six weeks after sowing. With 
frequent rain, and if the rape is kept fairly well down, new shoots 
will develop. A plan recommended is to sow at least two plots 
and change the pigs over from one to the other, thereby giving 
the new shoots a chance to develop. 


Forage Crops for 
Pigs: The Value of 
Rape. 


* * * * * * 


RAT poisons such as squills and barium carbonate can be 
used with good effect and without risk to other animals or live 
stock, if applied with all due care, but 


= many poultry farmers, pig keepers and 


Simple Apparatus 


for “Gassing” Rats. stock owners are reluctant to use any form 
of poison to destroy rats under poultry 
runs, pig-styes, etc. 


The simple apparatus here illustrated can often be used to 
fumigate the rat runs in banks and hedgerows, and under 
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' fowl houses and styes, and has the additional advantage of 
cheapness, being easily made from old material. In order to 
make the apparatus the procedure is as follows: Take 
an old paint drum (A) of about 12 in. in length and 8} in. 
in diameter, fasten the lid to the side with a link hinge, and 
punch a hole in the lid to admit the point of a pair of small 
bellows (d). In the base of the drum punch a hole 2 in. in 
diameter and in this hole fix a piece of metal piping (B) g in. 
inlength. A strip of metal 2}1n. high should be rivetted on the 
inside of the drum at (c) to prevent the cotton waste (e) and 
small sulphur (/) choking the orifice of B. To facilitate carrying 
a smali handle can be fixed to the side of the drum as shown. 

When the apparatus is to be used the lid should be opened 
and some old oily cotton waste placed within and ignited. 
If necessary, the lid should be closed and the cotton waste 
fanned with the bellows to a good glow (if the lid is left wholly 
or partly open, free contact with the air will often be sufficient 
to cause the cotton waste to glow). With a view to finding 
out connecting runs in a burrow, in banks and hedgerows, as 
soon as smoke issues from spout B of the apparatus the spout 
should be placed in a hole, if possible to the windward of other 
holes. All holes from which smoke issues, except one of the 
lower ones and the highest, should then be plugged lightly. 
The drum should then be opened and a layer of sulphur (/) 
be sprinkled on the glowing cotton waste. The spout (B) 
should then be inserted into the lower hole and the bellows 
(d) be used. In a few minutes colourless sulphur dioxide 
will be generated, and in about a quarter of an hour or longer, 
according to the size of the burrow, the rats will either succumb 
to the gas or try to bolt—in the latter case to be easily dis- 
patched by sticks and dogs. This gassing has the advantage 
of killing both large and small rats at a minimum cost, and the 
fumigated burrows, if not immediately destroyed, will not be 
used again for some time. 


%* * * * * * 


Organised Measures for Rat Destruction.—As a consequence 
of the Rats and Mice (Destruction) Act, 1919, which 
came into force on the 1st January, the 

Le, Ministry of Food have revoked as from 

Bat ee the 7th March the Rats Order, 1918--19. 
Local Authorities have no longer, therefore, the power to 
pay rewards out of public funds for the killing of rats. What 
was previously encouraged by way of reward is now imposed 
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‘“‘Bag of Rats” (275) obtained in three days during threshing at a farm in 
Herefordshire. In this county Rat Destruction is being carried out on original 
self-supporting lines, under the supervision of a Rat Officer. 
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upon the owner or occupier of premises as a legal obligation. 
Great commercial companies are recognising their duty. The 
London and North-Western Railway Company, for example, 
have appointed an Officer to supervise rat destruction over 
their whole system, and a committee consisting of members of 
the various branches of the service has been formed to co- 
operate with him. The Ministry have addressed a letter to 
all Railway Companies informing them of the action of the 
London and North-Western Railway Company and suggesting 
that they should follow this example. The County and 
Urban Authorities have also been very active. Since the 
passing of the Act many counties and boroughs have appointed 
officers to administer the Act. In Leeds a Rats Officer has 
been appointed to conduct a special campaign. The Swansea 
Port Sanitary Authorities have appointed their Chief Inspector 
asan Executive Rat Officer, and in several counties authorities 
are beginning to receive the thanks of farmers, who now realise 
that the steps taken to destroy vermin are likely to have most 
satisfactory results. The work done in England is attracting 
considerable attention in the Overseas Dominions and else- 
where. 

The Third National Rat Week.—The Third and last National 
Rat Week of the season was carried out between 23rd February 
and Ist March. The evidence which has been collected as a 
result of these national measures for rat destruction shows 
quite clearly that the Rat Weeks have served to reduce the 
enemy by many millions, and that the saving to the country 
must amount to very many times the expense involved. Very 
much, of course, yet remains to be done. On one farm in 
Herefordshire a short while ago 275 rats were killed during 
threshing operations, while in Monmouthshire, during the 
threshing of four wheat stacks on a farm, the Rats Officer and 
his assistant destroyed upwards of 1,000 rats. 

A significant result of the National Weeks can be gathered 
from letters received by Local Authorities, which show that 
in districts round Jarge manufacturing centres that have been 
properly treated there has been a great diminution in the 
number of rats seen. 

Establishment of Research Laboratory.—The Treasury have 
sanctioned the establishment of a research laboratory, in 
which research work and investigation with a view to im- 
proving in methods of rat destruction will be carried out. 


* * * * * * 
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Itis believed that a number of the many pig insurance clubs 
in the country are not being run at present on sound financial 
lines. Recent investigation has shown 
that some of them have good balances in 
hand, but these balances are apt to mislead. If any of the 
clubs were to suffer losses they would probably be crippled 
very quickly owing to the large amounts they would have to 
pay out to their members. The present price of pigs is high, 
and compensation would need to be very large in order to be 
effective. The only way of meeting the difficulty is to make 
the subscriptions of members bear a proper relation to the — 
risks, and those responsible for the direction of the pig clubs 
would be well advised to assure themselves that this is the ~ 
case in their own club. 

When insurance clubs were first started, members were 
asked to pay sums varying from 6d. to Is. a quarter for each 
pig insured. Anyone who will consider the position that 
would arise in a club of 40 to 50 members if heavy and un- 
expected losses took place will see that subscriptions of 4s. a 
year or less per pig must needs prove quite inadequate to the 
requirements of the case. It is, therefore, suggested that pig 
insurance clubs should raise their subscriptions without delay 
in order to meet the altered conditions. The Small Livestock 
Branch of the Ministry has dealt with this question for several 
societies, and is prepared to give advice and assistance to any 
that may desire to avail themselves of it. 


Pig Insurance. 


* * * * * * 


A CONFERENCE of bee-keepers was held in February at the 
Surveyors’ Institute, Westminster, London, $.W.,1, to discuss 
the question of legislation to check Isle 
of Wight and other bee diseases. Bee- 
keeping Associations and Agricultural 
Education Committees were represented, and invitations were 
also sent to a number of experienced bee-keepers, particularly 
to those who were known to be in opposition to the proposals 
for legislative action. There was considerable preliminary 
discussion, which showed that differences of opinion among 
experts in bee-keeping existed, but a resolution urging the 
introduction of legislation was passed almost unanimously. 
Details of the Bill it is hoped to put before Parliament during 
the present session were discussed, and finally the meeting 
decided unanimously in favour of the compulsory registration 
of all bee-keepers. The discussion revealed the fact that while 


The Government 
and the Bee-Keepers. 
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there are not nearly enough hives in the country the number 
of careless bee-keepers is far too many, and that these people 
are largely responsible for the spread of disease. That there is 
great room for improvement in the existing conditions is best 
shown by a statement made at the Conference that of every 
4 lb. of honey eaten in this country 3 lb. are imported. 


THE attention of farmers, small holders and others is called 
to the extensively advertised sales of surplus Government 
Stocks of Nissen huts. The dimensions 
are? leneth, 27 f£6'1n."*! width, 16 ft: - 
height, 8 ft. The huts consist of semi-circular sections in black 
corrugated iron, steel and wood, complete with all necessary 
fittings and ready for immediate erection. 

Each hut forms a permanent building, absolutely weather- 
proof and of great durability, suitable for housing, storage or 
workshop, or for accommodation for calves, or shelter for pigs 
or sheep. 

Prices range from {25 each for single huts, or £20 each for a 
quantity at Government depots at Slough and Woolwich, and 
inquiries should be addressed to the Controller, Government 
Surplus Property Disposal Board, Artillery Mansions, Victoria 
Street, London, S.W. I. 


Nissen Huts. 
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SEE EEEE EEE eee 
THERE has been an appreciable fall in prices of feeding stuffs, 
especially cakes, since last month, due no doubt to the fact 
that there are more than average stocks 
Notes on Feeding in the country. Refined oils have in- 
Stuffs for April: creased in price, and this may have enabled 
pak OE cost the cake crushers to take less for their 
Institute, Cambridge Cake. The fall in price has not been 
University. uniform, however, as is shown by the 
following table, which gives prices per ton 
and per food unit of a number of common feeding stuffs. The 
prices are approximately those realised at London wharf or * 
store. Local prices will in most cases be rather higher on 
account of freight and commission. 


TABLET, 
No. of : 
SaSes= Food Price Price 
Units per Ton ane Food 
per Ton Unit. 
i Ras Sood: 
Palm kernel cake ve ihe Ae 96 rare 2076 
Wheat middlings—coarse : by go i210 Ze 4O 
Ground nut cake—semi- decorticated es IIo 16 Io SA! 
Coconut cake (home-made) .. at, 103 TOw TO. Breit 
Wheat bran we , Be 78 5 <he; 
Decorticated cotton seed. meal. as 126 22 TO By +7. 
» cake, American .. 126 ZITO 3 8 
Brewer’s grains, dried .. uP 5° $5. | 16 5 3 I0 
Soya bean cake .. se As is [22 24.0 AO 
Linseed cake, Indian) “2. ai | £23) 4 |)  2Agrs AsO 
" > english |, Si: ss 23 24 10 #510 
Chinese beans .. aie ee IOI 20 10 AP 
Cotton cake, English made... ve 72 T6410 4 5 
3 Egyptian £56 £5 aie 2 I6 5 4 6 
5 bombay 5. Aa = 65 ~ I5 oO 7, 
English beans in. = 2 An 100 23 15 4. “9 
Maize meal ee rs bie - 86 20 IO AQ 
,, American ... Etes oe “< 904 23° 0 ALTE 
English oats ie + a te 75 21.10 5 9 


The table shows the very great variations in the value of 
different feeding stuffs at present prices. Thus, English Oats 
cost considerably more than twice as much per food unit as 
palm kernel cake or wheat middlings. Reference to Table II, 
giving the composition of common feeding stufis, shows that 
among the first five feeding stuffs in Table I., all of which under 
present conditions must be considered cheap, there is very 
great variety in composition. 

Palm kernel cake contains 14 per cent. of digestible protein 
and 6 per cent. of digestible oil. It is not so rich in these 


~ 
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TABLE IT. 


FEEDING VALUE OF COMMON FEEDING STUFFS. 


(1) > rises Wee he Or @eob 62 (8) 


Per cent. digestible. 


‘ass = ble es 
Name of Feeding Stuff, foe | Cavnas hea reg , pial 
| Protein. Fat. hydrates rt too lb ¥ eT 
and Fibre, Pet '09- te 
Foods Rich in both Protein and Oil or Fat. 
Ground nut cake ae ft I O°G 45°2 6egF Tf ere Pray 78 102 
Soya bean cake + ott L Ts) Der 34°0 6°5 21°0 122 67 | 88 
Decort. cotton cake ..| 1: 1°2 34°0 85 20°O 126 71 93 
Linseed cake, Indian IspPg, |) | 27:8 9°3 30°I 123 77 IoI 
Linseed cake, English I: 2°0 26°7 9°3 3o'r | 120 76 I00 
Cotton cake, Egyptian I; 2°I I5°5 5°3. | 20°0 92) | 40 53 
Cotton cake, Bombay I: 2°5 13°I ec ee 65 38 49 
Distillers’ grains I: 2°9 18°7 F025) 1k (29°0>* |e. FOX 57 75 
Maize gluten feed I: 3°0 20 °4 8-8 | 48°4 122 87 II5 
Brewers’ grains, dried I: 3°5 14°I 66. |» 32°F > | 85 50 J 66 
Coconut cake .. at Ys 3° 16°3 B22 | “arg 103 77 IoI 
Palm kernel cake Te 4ies I4q°l 6'r | 489 96 77 IoI 
Linseed s eel (ice CGE re 18-1 34°7 20 °I 154 119 157 
Bombay cotton seed ..| 1: 6°6 IIo 16°8 30° 100 78 102 
Fairly Rich in Protein, Rich in Oil. 
Maize germ meal ae fe ce OFS Oror G42" :) P ers2)" 99 | 81 107 
Rice meal ee | I; 9°4 G-S.il, Ja°2 38°z) | 79 68 go 
| | 
Rich in Protein, Poor in Oil, 

Fish meal woe te OFF 54°O 2°0 — 125 56 74 
Peas, Calcutta white ..| 1: 2°r | 23°3 Il 45°9 97 70 88 
Beans, English stele ils 2G) EOFS I°2 48°2 00 67 88 
Beans, Chinese eer let se2icO0 |e  KO°6, I°7 47°9 Ior OF «I 88 
Peas, English maple ..| 1: 3° 17°0 I°o 50°o 97 Ga 4) g2 
Palm-nut meal (ex- 

tracted) : a tae ge4) P  aeeGe | I°9 48°7 g2 66 | 87 
Brewers’ grains, wet ..| 1: 3°5 3°5 | 1°5 8-6 21 13 17 
Malt culms .. aa 2 ae Ws II°4 I'l 38-6 70 29.7) } 51 

Cereals, Rich in Starch, not Rich in Protein or Oil. 

Barley, feeding I: 8°o 80 2°I 57°8 83 68 89 
Oats, English .. 1: 8°90 7°2 4°O 47°4 75 60 79 
Oats, Argentine I: 8*0 7°2 4°O 47°4 75 60 79 
Maize, American FIT *5 6°7 4°5 65°8 94 81 107 
Maize, Argentine aie aeTT=3 6°8 4°5 65°8 94 84 IIo 
Maize meal _ .. Seihy, te3,°0 5°5 3°5 63°9 86 79 102 
Wheat middlings | I: 4°8 12°8 4°I 52°5 95 73 96 
Wheat sharps .. me 5° 116 a4 |; SEG go 62 80 
Wheat pollards re Aes 13°6 3°7 52°5 97 62 82 
Wheat bran . Ti4°7 II°3 3°0 45°O 78 50 65 
Wheat bran, broad Io 4°7 IrI°3 3°0 45°4 80 48 63 
Locust bean meal 1:22 °I 4°O o'7 69°2 80 71 94 


valuable constituents as some other cakes: nevertheless, it 
is a very useful feeding stuff, and is especially suitable as part 
of the ration of milch cows. It has also been used with success 
for fattening cattle and sheep, and in experiments on the 
Cambridge University Farm has given excellent results with 
pigs. At its present low price it should be widely used for all 
kinds of stock. Its only drawback is that stock do not take to 
it at first very readily. 
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Wheat middlings, the second cheapest food on the list, is 
almost too well known to need comment. It is far the cheapest 
feeding stuft rich in carbohydrates at the present time. It is 
a noteworthy fact that foods rich in carbohydrates have been 
scarce and dear ever since the early stages of the War, no 
doubt because of the short supply of wheat which in 1917 and 
1918 caused other cereals to be used for milling, and still 
influence the cereal market generally. Middlings will, no 
doubt, be largely used for pig feeding, but at its present price 
it would be found a most useful and economical addition to 
the diet of fattening cattle to replace roots, which are likely to 
be running short by now in many districts. In the later stages 
of fattening, cattle require plenty of carbohydrate in their 
diet. Normally, this is provided by the sugar in the roots. 
If roots are scarce it is better to replace them by middlings 
than by cake. For this purpose 1 lb. of middlings would take 
the place of 10 Ib. of roots, or, say, 4 lb. would replace abouta 
bushel. 

At present prices it would also be economical to replace 
part of the oat ration of farm horses by middlings or bran. 
For this purpose 1 lb. of oats should be replaced by rather 
less than 1 lb. of middlings or by 1/ lb. of bran. Replacement 
should take place in proportion to the starch equivalent. 

The third cheapest food in Table I. is semi-decorticated 
ground nut cake. Since this feeding stuff was noticed on the 
market last month samples have been obtained and analysed, 
with the following results, which are shown side by side with the 
analyses of decorticated and undecorticated ground nut cakes. 


Semi- Un- 
Decorticated. decorticated. decorticated. 
j Perv cent. Pey cent. Per cent. 

Water .. 45 -4 LORS 9°8 10°3 
Protein .. de a 46°8 34°2 30°2 
Oil ¥ sf 7 7h 9°3 g’I 
Carbohydrate .. He 232 21°6 21°8 
Pibre™ 2: a cae 6°4 ir he Pag 
Ash Ss ue ib 5°8 pag! er 
100°0 1000 100°O 


Semi-decorticated ground nut cake is shown to be inter- 
mediate in composition between decorticated and undecor- 
ticated cake, but approximates much more nearly to the latter 
than to the former. The process of decortication consists in 
removing the husk from the seed before crushing. From the 
high percentage of fibre in the cake described as semi-decor- 
ticated it is evident that the decorticating process has not 
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proceeded very far. Indeed it seems hardly justifiable to use 
the name even when qualified by the prefix ‘‘semi.’”’ It has not 
been possible to make a determination of the digestibility, but 
it is no doubt very near to that of the undecorticated cake. 
On this assumption the number of food units per ton is probably 
about 110. The writer has used a sample of this semi-decor- 
ticated cake as an addition to roots and straw for fattening 
cattle since November last with good results. The cattle 
have thrived and made good increases. It is a cake with a 
high percentage of protein, and should not be given in large 
quantities or the protein in the ration will be unnecessarily 
high. 

Coconut cake is the fourth cheapest feeding stuff on the list, 
its price per ton corresponding to 3s. Id. per food unit. Its 
composition is similar to that of palm kernel cake, and it can 
be used generally in the same way as that cake. 

Wheat bran, the fifth food in order of price per food unit, 
is so well known and so widely used that no comment on it is 
required. 

A correspondent has kindly suggested that some account 
should be given in this month’s notes of sesame cake. He adds 
that he bought a quantity of this cake some time ago and 
found it satisfactory for cattle and sheep. Its keeping qualities 
were good. A quantity kept for a year did not show rancidity. 
Sesame cake is obtained by expressing the oil from species of 
sesamum grown in India and Asia Minor. As madein England 
its composition is :— 


Digestible 
Composition. Nutrients. 
Per cent. Per cent. 
Water Z ‘¢ $3 ey ee 9°3 = 
Frotein,, .. ae bs “3 + 44°5 40°0 
Oil t ? Oe Mls oy, I1'9 10°7 
Carbohydrates .. ry e: Le 20°9 Ea 
Fibre ne a. Pa as “¢ 4°5 I°4 
Ash ‘F ? bs i a 8:9 —- 


On the basis of the above figures it contains 130 food units 
per ton, and its starch equivalent is 73. It has been used 
largely in France and in Germany. Most of the information 
about it comes from the latter country, where it is looked upon 
as a most suitable feeding stuff for dairy cows so long as the 
daily allowance per cow does not exceed about 3 lb. It is 
exceedingly rich in protein, and contains much oil. In this 
it resembles decorticated cotton cake and ground nut cake. 


4K 
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Lime on Land to be sown for Clover.—A common cause of the 
failure of clover is lack of lime in the soil. Clover will not 
tolerate acidity, and any deficiency of 

Notes on Manures lime soon leads to this undesirable condi- 

for April: tion. Cases have repeatedly been brought 
From the Rothamsted to the notice of the Rothamsted Experi- 
Experimental Station. mental Station of the failure of clover 
seeds, which, after careful examination, 

was traced to the absence of lime in the soil. 

In view of the cost of clover seeds, and the desirability of 
securing good plants, farmers will be well advised, in cases 
where there is the least doubt, to have their soils examined 
in regard to the lime content, so that they can give a dressing 
if necessary. While it is probably too late to use burnt lime, 
there is still time to apply ground limestone or ground 
chalk, both of which are effective in neutralising soil acidity 
and improving the condition of the clover crop. 

Damage to clover as the result of applying sulphate of 
ammonia to the covering corn crop has also been reported. 
In our experience this happens only when there is a shortage 
of lime in the soil, and is a further reason for ensuring 
adequate supplies. It is quite unnecessary to refrain from the 
use of spring dressings because of the possibility of injuring 
the clover. 

Purchase of Waste Lime.—A + correspondent sent a sample 
of waste lime material which on drying contained 9g per cent. 
of calcium carbonate and 1 per cent. of impurities, chiefly mag- 
nesium carbonate. The sample was not in good condition or 
it would have been worth as much as good ground limestone. 
After drying, however, it could be broken up sufficiently 
finely to be applied to the land. 

No general rule can be given as to the proper quantity of 
these waste materials to apply per acre. Everything turns on 
the degree of fineness ; some of the waste limes are so lumpy, 
even after rough drying, that they could not be used at a 
lower rate than 10 to 15 tons per acre. 

The application would have to be made in winter in the 
hope that the frost would cause disintegration and facilitate 
distribution. With better drying and some degree of grinding 
the effectiveness of the material might be increased two or three 
times, and application could then be made later owing to the 
greater ease of distributing the material in the soil. Commercial 
firms turning out waste lime would do well to ascertain whether 
they could dry and grind the material so as to give the farmer 
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an effective fertiliser which could be easily applied instead of 
the less valuable waste product. 

Comparison between home-mixed and purchased Compound 
Fertiliser.— In the Notes for December (this Journal, November, 
IgIg) reference was made to a compound fertiliser offered at 
£19 per ton, and a home-made mixture was suggested which 
would give the same amount of fertilising constituents at a 
considerably lower price. This has led to correspondence 
with some of the fertiliser manufacturers, who felt that the 
composition stated did not fairly meet the case, and one of 
the manufacturers made the entirely valid point that the mix- 
ture proposed in these Notes was based on the salesman’s 
ammonia figures, whereas in a court of law the salesman would 
probably have been held to his nitrogen figure which was 
somewhat higher. Working on this basis it would be necessary 
to add sufficient sulphate of ammonia to increase the nitrogen 
by 0°7 per cent., which would increase the cost of the home- 
made mixture by 15s. per ton. Even after allowing for 
this increase in value, however, the figure of {19 per ton 
remains unpustifiable on a purely cost basis. We have every 
desire to be fair to the fertiliser manufacturers, and the 
sole purpose of the note was to draw attention to the price, 
which is admittedly in excess of what a ‘first-class manu- 
facturer would charge. 

Crowth of Swedes where the Supply of Farmyard Manure Is 
limited.—A Lancashire correspondent asks what fertiliser he 
could use for swedes in the following conditions :—(z) He has 
not much farmyard manure; and (2) Swedes do so well on 
one field that he is anxious to grow them there again if he can. 

Numerous experiments on the manuring of swedes which 
have been carried out by Professors Somerville and Gilchrist 
and others in the north of England have shown that it is un- 
necessary, as a rule, to use both farmyard manure and arti- 
ficials for swede crops. 

It is well known that good results can be obtained with 
farmyard manure, but where insufficient is available to allow 
of suitable dressings, good results can be obtained with 4 to 
6 cwt. of superphosphate or basic slag, together with r cwt. 
sulphate of ammonia, at the time of sowing, then r cwt. nitrate 
of soda as a top dressing at the time of singling. 

With reference to the question as to whether swedes can be 
sown on the same land year after year, the chief trouble is in 
regard to the flea beetle ; provided this pest is absent there is 
no particular difficulty in growing successive crops of swedes. 

4K2 
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At one time 15 successive crops were raised on the Barnfield 
at Rothamsted, and so long as manure was applied the crops 
did well. 

Effect of Ammonia on Wireworms.—Certain observations at the 
Rothamsted Experimental Station have shown that ammonia 
(not sulphate of ammonia, but the base itself) is distinctly 
harmful to wireworms. ‘This substance is produced in soils 
where liquid manure is applied and where sheep are folded on 
the land. A correspondent sends us a letter from a manure 
merchant quoting these facts, and stating that his organic 
manure is also a cure for wireworms, presumably through the 
liberation of ammonia. It should be pointed out that there 
is no evidence that ammonia is liberated from organic manures 
in sufficient quantity at any one time to injure wireworms, 
and in no case is the material as unstable as urea, which is 
present in the excretions of sheep and in liquid manure. 

Use of Basic Slag on Crass Land.—The attention of farmers in 
the eastern counties is directed to the interesting results obtained 
by Mr. G. Scott Robertson in Essex from the use of basic slag 
on grass land. As is well known there are several grades of 
slag, and Mr. Robertson’s object was to find out what difference 
existed between one and another. Broadly speaking, it appears 
that the high-grade slag is on the whole the best material to 
use, but it is approached very closely by the lower-grade slags, 
especially when these are used at a rate to ensure the applica- 
tion of sufficient phosphoric acid per acre. It would be un- 
reasonable, for example, to expect 5 cwt. of a 20 per cent. slag 
to be as effective as 5 cwt. of a 40 per cent. slag, and yet this is 
sometimes expected. The proper method is to allow for the 
percentage of phosphate in the slag in deciding what dressing 
to give, regarding 10 cwt. of the 20 per cent. slag as the true 
equivalent of 5 cwt. of the 4o per cent. slag. 

Perhaps the most striking feature of the results is the fact 
that the slag has acted well on the Essex grass land in spite of 
the prevailing dryness. The rainfall is low, the soils are not 
wet, and yet the slag has proved effective. This is shown not 
only by the yields, but to a remarkable extent by the botanical 
analysis of the herbage. On the unmanured grass land only 
about one-third of the soil is covered with grass and clover ; 
of the remainder nearly half the surface of the soil is bare, and 
about a quarter is covered with weeds. On the slagged land, 
however, practically the whole surface is covered—half of it 
with clover, the remainder mainly with grass and with only a 
small proportion of weeds. 
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A further interesting result is that finely-ground mineral 
phosphate gives satisfactory results on grass land, and can 
be used if slag proves unobtainable. 

Although it is not usual to apply slag as late as this, farmers 
will do well to examine their grass land closely during the 
present season, and ascertain whether they should not apply 
slag early next autumn. 


COMPOUND MANURES. 


FOR various reasons farmers frequently have recourse to 
compound manures supplying in greater or less degree most 
of or all the food constituents required by plants. In such 
circumstances the farmer can either purchase the ingredients 
of the mixture and mix them himself, or he can request a 
reliable manure merchant to compound a mixture according to 
his (the farmer’s) specification. The farmer knows the manurial 
requirements of his own land better than the merchant ; or 
if he is not certain on this point he can seek the aid of the 
agricultural organiser of his county, who is specially qualified 
to advise and who has a knowledge of local conditions. It is 
probably more economical for the farmer to do his own 
mixing, as he can employ his men on this work at slack periods 
and avoid the charge for m'xing made by the merchant. 

Manures which may and may not be mixed.—Sulphate of 
ammonia or other ammoniacal manure must not be mixed 
with any manure holding free lime, such as basic slag and basic 
superphosphate, nor should it be mixed with precipitated 
phosphates or with manures containing much carbonate of 
lime, such as Belgian and Algerian phosphates. The result of 
making such a mixture is the liberation of free ammonia, the 
presence of which, in the air, can be detected by its pungent 
odour. Sulphate of ammonia may, however, be mixed with 
superphosphate, bone manures, fish meal, nitrate of soda, salt 
and most forms of potash. Mixtures of sulphate of ammonia 
and superphosphate, or both of these along with salt and 
kainit, if not sown soon after being made, become moist 
and pasty; this, however, can be obviated by including in 
the mixture a drying manure such as bone flour, fine bone 
meal, or castor meal to the extent of at least I in ro. 

Nitrate of soda should not ordinarily be mixed with super- 
phosphate or dissolved bones; not only may such a mixture 
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result in the loss of some of the nitrogen, but the mass is apt to 
become sticky and difficult to sow. The addition of a con- 
siderable proportion of drying manures, such as a fine bone meal 
or steamed bone flour, will remedy this. Nitrate of soda may 
be mixed with salt or any potash manure without bad result. 
It may also be mixed wth basic slag and raw mineral phosphates, 
but this mixture should be used at once and not stored. 

Nitrolim may be mixed with basic slag, bones, or with any 
potash manure; and it may also be mixed with good, dry 
samples of superphosphate, although in this case a little heat 
may be developed and part of the water-soluble phosphate may 
be “reverted.”” Nitrate of lime is not suitable for making 
mixtures. 

Superphosphate should not ordinarily be mixed with basic 
slag, precipitated phosphate, or ground mineral phosphate, 
as this results in the soluble phosphate of the superphosphate 
becoming insoluble in pure water (though readily soluble in 
soil water) to an extent dependent upon the lime present. 
On the other hand, bone flour and bone meal produce no such 
ef'eect unless the mixture is allowed to lie for a long time, while 
they produce a dry, powdery mixture with the acid manure. 
Nevertheless, slag and superphosphate are frequently mixed for 
the reason that the mixture sows better than either ingredient 
alone and because any disadvantages that superphosphate may 
have on account of its acidity are removed. A better mixture 
is obtained by using steamed bone flour instead of slag. 

How to mix Manures.--In making mixtures the ingredients 
should be very thoroughly incorporated in small quantities. 

Lumpy manures, before mixing, and the mixture when made, 
should be passed through a sieve and the remaining lumps 
carefully broken up. If the mixture is not to be sown imme- 
diately it should preferably not be bagged at once, owing to its 
tendency to set immediately after mixing, but should be 
allowed to lie in a heap for a few days, after which it may be 
broken up, turned through a riddle or harp, and then bagged. 
After this treatment the mixture will not readily set or become 
lumpy, and may be kept for weeks. The most important point 
is always to mix systematically in small quantities. 

General Mixtures.—Examples of general mixtures adapted 
for average conditions are given below for the different farm 
crops; other mixtures may be cheaper or more suitable in 
particular cases. The total quantities stated should be sufficient 
for one acre under average conditions. Other manures can 
be mixed together to give approximately the same composite 
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analyses, but only such as do not interact on each other 
chemically should be used for this purpose (see above). 


In each case the percentage composition of the mixture has 
been ascertained by multiplying the weight (in cwt.) of each 
manure by its content of nitrogen, phosphate or potash, as the 
case may be, and dividing by the total weight of the mixture. 
The manures used are sulphate of ammonia containing 20 per 
cent. of nitrogen, superphosphate containing 30 per cent. of 
soluble phosphate, steamed bone flour containing I per cent. 
of nitrogen and 60 per cent. of insoluble phosphate, and sulphate 
of potash containing 49 per cent of potash. Maximum selling 
prices have been arranged for potash manures and sulphate of 
ammonia, particulars of which are set out in circulars F.P. 
501/Sx and F.P. 495;S1t. Copies of these circulars may be 
obtained on application to the Ministry at 72, Victoria Street, 
London, S.W. 1. 

Wheat, Oats, Barley.—For application at seed time, or early spring 

for wheat after a corn crop and not yet manured— 
Sulphate of ammonia, # cwt. = 2 x20 x4/13 = 4°6 Nitrogen. 
Superphosphate, 13 cwt. = 3/2 x30 x4/13 =13°8 Sol. phosphate, 
Bites erie HUE. 2 Cw i {i Lua ee ea Hiawbaed 
Sulphate of potash, 4 cwt. = 4 x49 x4/13 =7°5 Potash. 
The percentage and composition of the mixture is, therefore :— 
4°7 nitrogen, 13°8 soluble phosphate, 9:2 insoluble phosphate, 


7°5 potash. 
Mangolds.—For application at seed time— Per cent, 
14 cwt. Sulphate of ammonia .. Nitrogen = y 


24 ,, Superphosphate Sol. phos. 14.3 
», Steamed bone flour Insol. phos. 5.7 
# ,, Sulphate of potash a Potash 7.0 
In addition it is advisable to apply separately about 4 cwt, 

per acre of common agricultural salt. 


containing 


Swedes, Turnips.—For application at seed time— Per cent, 
# cwt. Sulphate of ammonia .. Nitrogen 3°70 
3. +,, Superphosphate Sol. phos. I7°t 


I ,, Steamed bone flour Insol. phos. 11°4 
84 ,, Sulphate of potash Potash A°7 
Potatoes, Carrots.—For application at planting and seed time— 
1} cwt, Sulphate of ammonia .. Nitrogen 3°9 
34 ,, Superphosphate Sol. phos. 16°2 
? ,, Steamed bone flour Insol. phos, 7°0 
I ,, Sulphate of potash Potash 75 
Beans, Peas, Lucerne, Sainfoin.—For application at seed time for 
beans and peas, and as a spring top-dressing for lucerne and 
sainfoin— Per cent. 


oa \ containing 


| containing 


4 cwt. Sulphate of ammonia .. Nitrogen 2°0 
3% +,, Superphosphate ‘a Sol. phos. IQ‘I 
I ,, Steamed bone flour CABUND Ng Insol, phos. tI0°9 


| 4 ,, Sulphateofpotash .. Potash 4°5 
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‘« Seeds ’’ Hay.—As for oats. For application in early spring. 


Meadow Hay.—For application in early spring— Per cent. 
I cwt. Sulphate of ammonia .. Nitrogen 4°5 
24 ,, Superphosphate i ra Sol. phos. 167 

+ ,, Steamed bone flour... J conan Insol. phos. 6°7 
+ ,, Sulphate of potash Potash 5°4 


The main object of introducing steamed bone flour into the 
mixtures is that it may act as a “ drier’”’ and thus facilitate 
distribution. Fine bone meal or castor meal might be used 
instead, with similar effects. 


(This article 1s also issued separately as Leaflet No. 344.) 


FARMING OF THE UNITED KINGDOM 
IN PEACE AND IN WAR: THE 
PLOUGH .POLICY, AND ITS RESUL#s? 


Sir THomMAas MIDDLETON, K.B.E., C.B., 


Development Commission. 


WHITE races, especially the peoples of the British Empire, 
Central Europe, and the United States, largely increased their 
consumption of meat in the period between the Napoleonic 
and the Great War. From the standpoint of economy in 
food this has been an expensive change, since the amount of 
human food that may be produced from the soil in the form of 
meat is much less than the quantity that may be produced in 
the form of grain and vegetables. It follows that for peoples 
who during war are compelled to live on a meagre diet, or who, 
in reaping war’s aftermath, are required to restore civilisation 
and to study economy in personal expenditure, there is no 
better food policy than to return to the sufficient, if less 
attractive, diet of their forefathers. During the period of 
reconstruction and poverty that must follow war, as well as 
throughout the struggle itself, a prudent nation should adopt 
the motto “‘ Down Horn, Up -Corn,’’‘4.e:,’ they should reduce 
expenditure on the products of live stock and increase expendi- 
ture on the direct products of the soil. 

This may seem to be a strange motto for a year, characterised 
so far as British agriculture is concerned, by higher prices 
for cattle than have ever been known before, and it must in 
particular appear strange to the farmer, whose experience in 


* An address delivered to the Agricultural Society, University College 
of Wales, Aberystwyth, on 19th December, rgI9. 
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‘Down Corn, Up Horn”’ has saved him from financial ruin. 


It would ill become me to condemn the farming policy which 
has been adopted by British agriculturists since the “‘ ’’seventies.”’ 
It was a system of husbandry well adapted for a rich country 
ready to pay for all the beef and mutton that could be produced, 
well adapted, too, for a nation that took cheapness, not certainty 
of supply, as the gauge of a satisfactory food policy, and 
that regarded the soil as raw material for the creation of wealth, 
not as a storehouse from which ample stocks of food might be 
provided. 


Moreover, our recent system of farm management fitted in 
with the commercial policy of the Nation; during the past 
50 years Britain cultivated the resources of the sea as steadily 
as she neglected the resources of her home land. When, after 
the disastrous harvests of the late ‘“‘ ’seventies,”’ stock-farming 
began to supplant corn-growing, grain was a commodity which 
could easily be carried in ships; but meat could not, and live 
cattle were indifferent occupants of cargo space. By trans- 
ferring our corn-growing to other lands we were not only saved 
the necessity of tilling our own fields, but we provided valuable 
merchandise for sea transport and a convenient commodity 
for which our manufactured goods could be bartered. There 
were, therefore, reasons which appealed to others than farmers 
for abandoning tillage, for importing bread corn, and for pro- 
ducing meat at home. 


Itis true that before the outbreak of war the early position had 
been modified by the development of the trade in chilled and 
frozen meat ; but meat production had secured a strong hold 
on the British farmer and the quality of home-fed meat on the 
British public. Thus when war broke out stock-farming was 
universally admitted to be not only the paramount British 
industry, but to be the only type of farming worth serious 
consideration in most parts of the country. 

Methods used in estimating the Food Requirements of Nations.— 
I shall presently contrast the importance of stock-farming and 
corn growing as it existed before the War: but let me first 
allude to the methods used in estimating the food requirements 
of nations and the food-producing capacity of cultivated 
land. 


The policy specially associated with the Food Production 


Department came as a shock to the average agriculturist. 
He could not understand the actions of those whom he termed 
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the ‘‘ plough maniacs.’’ To him it seemed as if the emissaries 
of the Department were bent on destroying a sure and certain 
supply of foodin search of problematicaladvantages. ‘“‘ Arenot 
beef and mutton,” he asked, “‘ as necessary foods for men and 
women as wheat and oats.” ? ‘‘ When our children cry for 
milk can we offer them potatoes.” ? 

In adopting a plough policy, it may here be remarked, the 
Food Production Department were not forgetful of the com- 
mercial advantages of stock-farming on grass land; but in 
facing the conditions imposed by war, their problem was to 
secure the largest possible amount of human food from the soil 
of the country. In giving effect to this policy they were 
limited by scarcity of labour and manure, and it was, therefore, 
necessary to adapt their methods to the special circumstances 
of the time and to neglect the less important question of farming 
profits. ' 

In ascertaining the food needs of a whole country, the total 
requirements may be estimated by different methods. In 
pre-war times, when the country could import what it wanted, 
it was merely necessary to purchase the number of tons of beef, 
mutton, wheat, sugar, butter, etc., for which there was an 
effective demand, but, on the outbreak of war, these commodi- 
ties could not be secured in unlimited quantities, and, as the 
War progressed, ships could not be provided to carry all the 
foodstuffs that could be purchased in other countries. We 
had, for example, to substitute margarine made from West 
African palm-nut kernels for Danish butter, and American 
maize for Australian wheat. In feeding the human population 
we had, therefore, to adopt the methods familiar to farmers 
in connection with the preparation of rations for live stock, 
and to provide from the best available sources the essential 
proteins, fats and carbohydrates required in food. 

In dealing with a large mixed population, so long as a 
sufficiency of bread, margarine and milk can be assured, the 
best means of comparing the value of one foodstuff with that 
of another is to determine what is known as the “ energy 
value.” Most of the food which is eaten is burnt up in the 
body, just as fuel is burnt up in the furnace of a boiler, and 
in “‘ burning ’’ it produces energy which maintains such vital 
processes as the movement of the muscles, the circulation of 
the blood, and digestion. As the result of the food eaten, 
work is done by the body, just as work is done by a 
locomotive because of the energy released from the coal con- 
sumed in the furnace. 3 
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The unit employed to measure “‘ energy value ”’ is the Calorie, 
that is, the quantity of heat needed to raise 1 kilog. of water 
from 15° to 16°C. 

The number of Calories which must be supplied in food 
depends chiefly on the nature of a man’s work. When resting 
in bed, and it is only necessary to maintain the vital functions, 
it has been found that a man of average weight uses up about 
1,850 Calories per day. If engaged in very light work, e.g., 
walking to a classroom and listening to lectures, not less than 
2,500 would be required; assuming a normal amount of 
exercise 3,000 to 3,500 would be necessary. In hard training 
the potential ‘‘ blue”? may need 5,000, or more. 

Before the War the average amount of food provided per man 
in the United Kingdom would supply about 3,400 Calories 
per day, or, including women and children, about 1,130,000 
per head per annum for the whole population of the country. 
For purposes of calculation, we may take the round figure 
1,000,000 Calories per person per annum as representing the 
needs of a mixed population in the United Kingdom. 

Chief Farm Products of the United Kingdom.—We may now 
proceed to study the agriculture of the United Kingdom as it 
existed before the War, for the purpose of discovering the 
relative money values and food values of the crops and live 
stock which we then produced. 

In Table I. (p. 1196) I have brought together the necessary 
data. The figures are the annual averages for the five-year 
period, 1909-13. Prices are given per customary unit, 7.¢., 
per qr. of wheat, per cwt. of meat, butter, etc., and per gal. of 
milk ; the weight sold is shown in thousands of tons ; the money 
value in thousands of pounds ; and the energy value in millions 
of Calories. The upper part of the table gives details, the lower 
presents a summary. 

It is apparent at a glance that in the United Kingdom live- 
stock {farming was paramount. It may be shown that 
36,000,000 acres were devoted to producing meat and milk as 
against 2,950,000 to the growing of wheat and potatoes. The 
sales of live stock and of stock products totalled some 
£151,000,000 per annum, while wheat and potatoes produced 
£26,750,000 only. 

The entire food supply of our live stock is not, however, 
produced from the soils of the country. We import feeding 
stuffs for which farmers paid some £32,000,000 per annum in 
1909-13. These feeding stuffs have considerable manurial 
value, and we may write off £6.000,000 as the sum due for 
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manure by the land used for raising other saleable products 
than live stock. This would indicate the value of the live 
stock and live-stock products of the United Kingdom to be 
£125,000,000 per annum in the period 1909-13. 

It may be remarked in this connection that the trade in 
exporting cattle and sheep, though valuable to those engaged 
in it, was relatively very small in the period under review. 

Let us now turn our attention to examining the returns 
per acre in money and food which we get from the land of the 
United Kingdom. 

When for “ total value’’ we substitute ‘‘ value per acre”’ 
there is less reason for the complacency with which we have 
hitherto regarded the results of our live-stock farming. When 


P] 


TABLE J.—YIELD AND VALUE OF THE CHIEF FARM PRODUCTS 
OF THE UNITED KINGDOM, 1909-13. 


Column 4 includes the value of by-products—Hides, Wool, 
Potatoes used for Feeding, etc. 


eS ee = === 


uantity Mone Energy 
Product. Price. : Sold. ; alee Value. 
Tons. | rs ‘ 
000 000 000,000 
Wheat (1,800,000 acres) .. 325. 1.303 | 12,000 3,600,000 
Potatoes (1,150,000 acres) 70S. 4,000 | 14,750 4,000,000 
Beef and Veal it & 5 7Bs 810 52,000 2,380,000 
Cattle Exported .. he —— — 196 | = 
Mutton and Lamb ia 625." a= 326 25,000 I ,0 72,000 
Sheep Exported .. aye — oe 59 — 
Pork, Bacon, Ham a 63s. | 400 25,000 | 1,814,000 
Milk i! x 4 8d. 4,430 32,000 3,220,000 
Butter :% pa su (Geb BOSse alt are 14,580 900,000 
Cheese -% of ae 735. 2 | 2,150 116,000 
a — — | 178,000 | 17,100,000 


SUMMARY AFTER DEDUCTING THREE-FOURTHS OF VALUE OF 
IMPORTED FEEDING STUFFS. 


| 
Money Value. | Energy Value. 


| 


Acres. 
Total. |PerAcre.| Total. | Per Acre. 
000 £000 | Ge ice 
| 000,000 000,000 
Wheat, Potatoes v3 2,950 | 26,750 | 182s. 9d.| 7,600,000 | 2°576 
Tive Stock 2 -- | 36,000 |125,000 | 69S. 5d. 8,000 ,000 222 


| 
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a deduction for imported feeding stuffs has been made we find 
that the receipts from live stock come out at about 69s. 5d. 
per cultivated acre (the very considerable value of the stock 
grazing, some 15,000,000 acres of mountain and heath land, 
has been thrown in) as against 182s. gd. per acre realised from 
wheat and potatoes. When, further, we examine the energy 
value of the products raised, the relative importance of stock 
and of crop farming takes an entirely new aspect. Whereas 
the energy value of the former is but 22 million Calories per 
acre, the energy value of the latter amounts to 2°57 million. 
In other words the meat, milk, etc., produced by I00 acres 
devoted to stock farming would supply energy for 22 persons 
for a year, while 100 acres cropped with wheat and potatoes in 
the proportions indicated in Table I. would provide a supply 
for 257 persons. 

A few additional figures indicating the production of energy 
by common crops may be of interest in this connection. 

If the average yield of our crops be taken, it may be shown 
that each 100 acres under crop would provide energy for the 
following numbers of persons: Wheat about 200, potatoes 
400, oat. 150, mangolds converted into meat 40, meadow hay 
converted into meat 12 to 14. If, further, we assume a farm 
to be worked on a six-course rotation—wheat, potatoes, oats, 
roots, barley, clover—it may be shown that, per 100 acres, 
energy for about 150 persons could be produced; on grass 
land of average quality, half producing meat and half milk, 
the corresponding figure would lie somewhere between 
I5 and 20. 

Production on Ploughed Land and Crass Land.—Some years ago 
in giving evidence before Lord Selborne’s Reconstruction 
Committee, I estimated that before the War the ploughed land 
of the country was feeding 84 persons per 100 acres, while the 
grass land was probably feeding about 20. From the figures 
in Table I. above, it would seem that this estimate of the produc- 
tion of grass land was too high. At that time I calculated the 
yield from grass by three meth ds, which gave the figures 17, 
20 and 21 respectively. Table I. indicates that the joint 
produce of some 14 million acres of arable land and some 22 
million acres of grass provide energy for 22 persons per 100 
acres. I| have not actually calculated the respective shares of 
the grass and arable, but if this were done it would be found 
that the figure for the number of persons maintained by 100 
acres of average grass land before the War was nearer 17 than 
20. 
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In this connection I should explain that the figures showing 
meat production in the period I909-13 are based on the 
official figures of the Ministry of Agriculture and the Board of 
Trade. The experience of the Ministry of Food points to the 
conclusion that we have over-estimated our pre-war home meat 
supply. 

The Population maintained by British Soil—The changes in our 
system of farming in the past 50 years have had one result 
which I believe few among us have realised. It is that, in 
spite of the great advances made by British farmers between the 
close of the Napoleonic wars and the depression of the late 
’seventies, the population we were feeding from our own soil 
in the period 1909-13 was little greater than it was a century 
before, and it was substantially less than it was 75 years 
ago. 

In the period 1801-10 the soil of the United Kingdom fed 
about 164 millions, and in the period 1831-40 about 244 millions, 
while in 1909-13 I estimate the number to have been 174 
millions. The standard of living had, of course, much advanced 
by the beginning of the zoth century; beef and mutton were 
more plentiful, oatmeal and potatoes were less in evidence ; 
but in spite of this change in the quality of the food British 
agriculture has no reason to be proud of the results of her 
efforts to maintain the British people. It is true that the 
British people did not ask to be supplied with food from their 
own land, and more and more relied on imports; thus they 
entered on the World War with a supply of home-grown food 
that would last them from about 6 p.m. on Friday till 10,0 a.m. 
on Monday in each week. Nor is there, it may be remarked, 
any substantial change to-day ; we are more or less cheerfully, 
according to our dispositions and our knowledge, or want of 
knowledge, facing a world situation which, in the matter of 
food production, no one can forecast, with a week-end supply 
assured from our own land. 


The Plough Policy.—It was generally known that the greater 
part of Britain’s food supply came from overseas, but in 1914 
it was not generally realised that from the products of our own 
soil we were feeding a population very little larger than the 
population which the land of the country maintained a century 
before. Nor wasit realised that this state of affairs was largely 
caused by the system of husbandry which our farmers were 
forced to adopt because of the depression of the late years 
of the 19th century. 
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In September, 1915, in a paper read before the Manchester 
Meeting of the British Association,* I contrasted the effects 
which the adoption of different systems of farming had upon 
the nation’s food supply, and from time to time thereafter 
I urged the importance of breaking up grass land ; but, though 
a plough policy was widely advocated in the autumn of 1915, 
no active steps to secure the ploughing up of grass land were 
taken. 

In 1916 in a Memorandum on “ The Recent Development of 
German Agriculture’’t I contrasted the farming system of 
Britain and Germany in their effect on food supply, and 
indicated that our enemy was able to feed about twice as 
many people per 100 acres as we were, and that this was not 
due to the larger crops grown in Germany, but to the greater 
area under tillage. The lessons of this contrast were enforced 
by the position of our food supplies at the time. 

The year Ig16 was a disastrous one from the standpoint of the 
Allies’ food. The wheat crops of North America and the potato 
crops of Europe were very poor. It wasclear by the autumn of 
the year that there would be a great shortage of both bread 
stuffs and potatoes in the following season. Potatoes, indeed, 
were very scarce as early as November, Ig16. 

Immediately after the change of Government in December, 
I9g16, the new President of the Board of Agriculture (Mr. 
Prothero) decided to set up a special Department of the Board 
to promote the interests of food production. In January, 
1917, the Food Production Department started its exsistence 
at 72, Victoria Street, and the new Agricultural Executive 
Committees began work in their respective counties. During 
the month the food outlook grew steadily worse, and public 
interest in food production was thoroughly aroused. 

Good progress was made by the movement, and even in 
Ig17 substantial additions to the area under corn and potatoes 
in England and Wales were secured. But by the spring of 
1917 farmers had already, for the most part, settled their 
cropping for the year, and it was recognised that no great 
increase in production would be possible until the following 
season. Attention was, therefore, concentrated on preparations 
for the harvest of Ig18. 

In the first place, estimates were made of the greatest area 
which could be got under tillage assuming a!l conditions 
to be favourable; a programme for each county was then 


* See this Journal, September, 1915, p: 520. 
to te » August, 1916, p. 426. 
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drawn up ; anda survey was arranged and estimates were made 
of the men, horses, and machinery that would be required to 
carry out the programme. Needless to say there were very 
great difficulties to be surmounted, both by the Agricultural 
Executive Committees in finding the land and by the central 
Department in securing labour, machinery and supplies. I 
do not, however, propose to dwell on our methods or our 
difficulties, but to pass on to the results. 

Table II. shows the change in the cropping of England and 
Wales in 1918, as compared with the pre-war period 190 ae 
figures for 1871-75 are also given. 

From this Table it will be seen that the “‘ average r100-acre 
farm ’”’ of England and Wales had 44 acres under crops other 
than grass and fodders in the seventies, that this area fell to 
314 acres before the War, but that in 1918 there was a sharp 
recovery, and the average farm had 38 acres under tillage. 
The area under corn in 1918 was only I per cent. less than it 


TABLE JIJ.—ENGLAND AND WALES. 


Crops and Live Stock per 100 acres of Cultivated Land. 
(The “ average’’ 100 acres of Cultivated Land has, in addition, 
14 acres of Hill Pasture available for Stock Raising.) 


| i 
1871I—-75.| 1905-14.| 1918. 


Permanent Grass ae 3 ve 
Rotation Grasses, Clovers, Sainfoin, 
Lucerne ‘ t; s ae 


44°47 |.0) 584° |. 1 5470 


Total Grass and Clover.. 

Cereal Crops : 
Including Wheat 

Beans and Peas . 

Potatoes .. 

Turnips, Swedes, "Mangolds 

Cabbage, Rape, Vetches, etc. 

Bare Fallow _ 


STOCK. 
1871-75. | 1905-14. 1918. 
Agricultural Horses (including Colts) | | 4°7 4°3 
Cow and Heifers in Milk or in Calf .. | 6 8. 8°6 ee Vetere 
Other Cattle .. | 88 apo 88 21°3} 13-4 { 23 
Sheepiay ae _ be. ie Sea] Sac BEA ool ate ORD 61°0 


Pigs a - “ se peo 8-7 | 8°7 6°3 
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was before the depression, and the area under potatoes was 
I per cent. greater. If we take the crops chiefly grown for 
human food—wheat and potatoes—we find I2 acres on the 
average 100-acre farm of Ig18, as compared with 8 acres 
before the War and 14 acres in the period 1871-75. 

In the early part of 1918, however, no criticism of the work 
of the Food Production Department was more familiar than 
that ‘‘acres’’ were being sought after at the expense of 
‘‘bushels,’’ and quite a number of our critics prophesied that 
when, after harvest, the gains and losses were reckoned up, 
the net result would be trifling. 

Let us, therefore, compare the harvest figures of 1918 with 
those of the pre-war period of 1905-14. Figures, based upon 
the Agricultural Returns, are given in Table ITI. 


TABLE III.—ENGLAND AND WALES. 


Production of Grain and Potatoes, 1905-14 and 1918 : Figures 
in thousands of tons. 


Total Yield. 


Increase or 
| Decrease (—) in 1918. 
1905-14. 1918. | 

Weight. | Per Cent. 
1,534 233905 | 805 
I,190 1,228 38 
1,457 2,056 599 
2ANa di 63 38 
243 | 206 —34 
FE5* | 100 —15 
Total Grain .. = 4,565 | 5,993 | 1,428 
Potatoes a4 re 2,678 | 4,209 1,531 


From the figures in this Table it will be seen that in the last 
year of the War (favoured, it should be remarked, by a season 
better than average) England and Wales produced 52 per cent. 
more wheat, 41 per cent. more oats, 3I per cent. more grain of 
all kinds, and 57 per cent. more potatoes than on the average 
of the period 1905-14. Reckoning potatoes as equal to one- 
fifth of the weight of grain, the increase in grain crops and 
potatoes equalled some 1,733,000 tons. 

The root and hay crops of 1918 occupied a smaller area and 
were lower in yield than the average, and, assuming the reduc- 
tion to have been borne by beef and mutton (not by milk and 


* In 1918 *“* mixedcorn’”’ was ‘‘ returned ”’ for the first time. The esti- 
mated yield was 620,000 qr. As ‘“‘ mixed corn ’’ consists chiefly of barley and 
oats the produce has been added to the barley and oat crops of 1918 in equal 
amounts. 


es 
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pork) we may have Jost, because of this shortage in fodder (but 
probably did not lose) as much as 100,000 tons of meat. After 
making a deduction for this loss, the net gain in rgI8 repre- 
sented 1,633,000 tons of human food. To bring this food into 
the country it would have been necessary to charter vessels 
having an aggregate capacity of 2,300,000 shipping tons of 
40 cubic feet. 

These changes, it will readily be understood, were not secured 
without a very great deal of work which fell not only upon 
farmers themselves and their men, but also on members and 
officers of the Agricultural Executive Committees, and on the 
staff of the Food Production Department. 

The following figures will indicate the scale on which the 
Central Department was organised. Starting with some 30 
permanent officers of the Board of Agriculture and Fisheries, 
a Sstafi of about 1,000 was employed in 1918. _ Before the end of 
1918 the controlled labour supplied to Agricultural Executive 
Committees through the Department included 118,000 persons, 
of whom 72,000 were soldiers, 30,000 prisoners of war, 4,000 
war volunteers, and 11,500 Land Army women. By this 
time, too, the Department owned 4,200 tractors and 10,000 
horses, with many thousands of implements and sets of harness. 
In addition a great deal of work was done in supplying fertilisers, 
distributing seeds, and providing such necessaries as binder 
twine. 

The cost of all this work was necessarily high, but there was 
much more than a direct return in the value of the extra crops 
secured ; crops which, but for the action of the Department, 
would never have been grown: and, needless to say, it was not 
for a pecuniary profit, but as an insurance against the risk 
of starvation that the Department was established. 

Could the United Kingdom become self-supporting 2— It is 
sometimes stated that given suitable encouragement by the 
State, and an ample supply of machinery and manures, the soil 
of this country might provide us with all the bread-stuffs we 
require, and at the same time maintain the present production 
of milk, beef, and mutton. 

Let us examine this. view, first, as a Peace proposition. 
Assuming that by good farming we could not only largely 
extend the area under corn, but maintain the existing average 
production of the soils of the United Kingdom, the figures in 
Table IV. show the area that would be required to provide us 
with all the cereal grain (except rice and certain millets) used 
in the United Kingdom in the period 1909-13. 
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TABLE IV.—AREA NECESSARY TO GROW ALL THE CORN USED 
IN THE UNITED KINGDOM. 


Maize replaced by other Cereals. Rice and Millets omitted. Land 
assumed to produce an average crop of the period 1909-13. 


— Wheat. | Barley. Oats. Rye. | Total. 
Tans4;\ethons., |;,Zons., |. Tons. .}\ Tons. 
000 000 | 000 | ~~ 000 000 

Grain or Flour, etc., as | | 
Grain Imported, 1909-13 5,805 LO7Or | 948 49 | 7,872 
Maize equivalent .. ed 292 1,240 | 1,056 — 2,588 
Addition for Seed oe | 677 192 | 143 | Av | 12j0xn6 
Total extra Grain required | 6,774 25502" | 2,047 53 | 11,470 


| Acres. | Acres. | Acres. | Acres. | Acres. 


000 000 | 000 000 000 
Area wantedforextra Grain | 7,527 3,127 3,000 | G2. 142727 
Area in United Kingdom, | | 
1909-13 .. by: .. | 1,887 1,845 4,040 62 | 7,834 
Total Area necessary al 9,414 4,972 7,040 | 129 


| 


In the Table I give the weight of wheat, barley, oats and rye 
imported in the average year of the period 1909-13. As maize 
cannot be grown here, it has been replaced by other cereals. 
I have assumed that one-eighth would be replaced by wheat, 
half by barley, and three-eighths by oats. I have next added 
the quantity of seed that would be required to produce the 
imported grain, and J arrive at a figure of 11,476,000 tons 
as representing the total extra requirements of cereals. It 
would take 13,727,000 acres to grow this weight of grain, and 
adding the 7,837,000 acres already under white crops we 
arrive at a figure of 21,564,000 acres, as the total area that 
would be wanted if the United Kingdom were required to 
grow its own corn. The present average yield could not be 
maintained on so large an area, if we had to depend on the 
varieties of wheat, etc., now available; but assuming that the 
difficulty of maintaining the average yield were overcome, we 
should still have to hunt for suitable land. Continuous corn 
growing we may put out of consideration, except in certain 
parts of the Eastern and South-Eastern Counties, and if I were 
ordered to grow 21} million acres of corn in the United Kingdom 
I would demand for the purpose some 43 to 45 million acres of 
arable land ; otherwise it would be impossible, however great 
were my resources in labour and capital, to maintain the land 
itself in a reasonably good state of cultivation. But there 

AL 2 
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are less than 47 million acres of cultivated land available 
altogether. So that the task of finding 43 millions for the 
purpose would clearly be impossible. 


But let us examine a more practical question. Assuming 
that the United Kingdom were engaged in another great war, 
that stocks in hand and imports could supply bread-stuffs 
until after the second war harvest and that, profiting by the 
experience of 1914-18, immediate steps were taken to increase 
production, could the country be starved into surrender ? 
There may never again be such a war as that which we have 
experienced, and if there were we cannot predict what size of 
population the soil would be called upon to support ; but the 
answer is still worth attempting while the experience of Ig18 
is fresh in our memories. 


To provide the minimum rations of bread that would be 
required to maintain the present population of the United 
Kingdom in health, and in addition to provide small rations 
of grain for farm horses, cows and other essential live stock, 
it would be necessary to grow about 14 million acres of corn 
The approximate cropping of this area would be :— 


5,000,000 acres of wheat 
2,500,000 - barley to human bread-stuffs, meal, etc. 
3,000,000 § oats 
3,000,000 3 oats .. for live stock. 
500,000 ,, barley for brewing or munitions, 


In the year 1918 Ireland grew 1,933,000 acres of corn. In 
any future war, as in Ig14-18, the live-stock and potato 
industries would be likely to receive closest attention, we 
might put the Irish contribution to the total grain area 
at 2,000,000 acres. It would thus be necessary to secure 
12,000,000 acres within Great Britain. The actual area grown 
in 19:8 was: England and Wales, 7,080,000 acres, ; Scotland, 
1,370,000 acres; or 8,450,000 acres in all. This would leave 
the authorities the formidable, but, in my judgment, by no 
means impossible, task of securing in the second season after 
the outbreak of hostilities 34 million acres more corn than 
Great Britain grew in ro1r8. 
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THE FAREWELL RALLY 
OF THE WOMEN’S LAND ARMY, 
AND A RETROSPECT. 


N. FripA HARTLEY. 


THE 27th November last marked the return to more normal 
labour conditions in agriculture by a Final Rally of the Women’s 
Land Army. It was held in the Drapers’ Hall, London, where 
Princess Mary presented Distinguished Service Bars to 57 
women, all of whom had won their honours for deeds of bravery 
or special skill or devotion in their duties. 


Those who were present received a very forcible impression 
of the high standard of physical strength in the women and 
of their general appearance of freshness after their hard 
service. These massed groups of girls from the counties 
represented a page in the history of agriculture and an epoch 
in their own working lives. If it is contended that they were 
a picked lot and stood for the flower of the Land Army, it 
must also be remembered that, coming in the first place from 
all classes of industrial life, many of them had been made or 
had made themselves what they are to-day. 


The two and a half years of the life of the Land Army, 
may be said to border on romance. The scheme appeared as 
one item in the National Service programme of 1917, without 
precedent and without any assurance of success. It was built 
up in doubt, launched in a sea of opposition, and had perforce 
to sink or swim on its own entirely untried merits. Its romantic 
element comes in a peculiar triumph of its own, which it has 
gained by its own struggle against obstacles and because it has 
in the end achieved so much more than its own original in- 
tentions of providing a stop-gap for labour shortage. 


It is fully recognised by now that during its lifetime two 
time-worn notions, both strangely contradictory one to another, 
have decayed and crumbled into ruins ; one, that this land work 
which the women have found to be so worthy a thing, was 
beneath female dignity, and the other that agriculture, in 
which they have found so good a place, covers at the same 
time too robust a field of knowledge and makes too large a 
demand on physical strength to find a place for their finer 
perceptions and powers of mere personal devotion. The 
breaking down of the barriers and the discovery that, after 
all, this fineness of perception and power of devotion were, 
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to a remarkable degree, adaptable to.certain aspects of farm 
life, and the consequent opening out of a new career to women 
with pluck and determination, may be called the professional 
triumph of the Land Army. 

But there are other and more human: issues none the less 
valuable, and one felt that it was essentially the human and 
individual point of view that was touched upon that night of 
farewell. The atmosphere,:as one by one the women walked 
unostentatiously up the dais to receive their honours, suggested 
to those who understood the needs of ‘the working girl nothing 
so much as a great awakening and a great renewal. . It was 
charged with hope and with infinite possibilities for her future 
as well as of her present triumph against. odds... The hope 
indeed touched upon other results of the great struggle made 
by women on behalf of women than one newly-opened career, 
and suggested for the years to come a raising of the whole 
status of the industrial class of working women, and of new 
efforts to be put forth by those who had the results of her 
training before their NED eye that night of commemora- 
tion. 

For those who knew the conditions under Reali the poorer 
class of girls worked before the War have been literally amazed, 
not at the change that had been made in them—for they had 
long ago realised the good stuff they had in them—but the 
rapidity in which this change had been brought about. The 
loafer and the unintelligent factory hand have left incon- 
sequence and apathy behind, and from the mere wage-earner 
had developed into the enthusiast. One has only to know one 
or two cases to realise how wonderful this transformation has 
been. Patriotic instincts, for the most part unborn in this 
class of girl, gave keenness at the start and esprit-de-corps 
as time went on. The training and the individual care filled 
as large a blank in the life of the poor worker as she and her 
kind had done in the labour shortage, and their hope lay also 
in the new knowledge of those who had not realised this be- 
fore. There had been something else in the making of the 
successful land girl than the freshness of open-air life and the 
mysterious contact with Nature which has power to touch the 
fundamental in the human being. The mere dealing with the 
Natural elements without the accompanying use of the brain 
and the perceptions is apt to dull, and it was because the land 
girl has been inspired at the start to work with a purpose and 
an ideal, that her development was so sound, and her progress 
so marked. The new effort literally kindled her into hfe. 
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And there was another side to the picture that night, for it 
touched upon the best of things by which, after all, all hopes 
of progress must be judged. One felt with all the inevitable 
jars which had attended the administration, and the acceptance 
of so unprecedented a scheme, the entrance of the young 
Land Army girl into the somewhat tired agricultural world, 
with her Women Organisers behind her backing her for every 
ounce she was worth, and the girl, herself ignorant as she was 
full of the eagerness and of the appeal of youth, had really had 
a remarkably refreshing and humanising effect upon agricultural 
conditions and upon the British farmer himself. The writer, 
hailing from a county where a certain dry kindly humour is 
often the saving grace of a temperament stifled by hard con- 
ditions and labour, is convinced that the very troubles of the 
new worker, the absurd happiness of her, the whimsicality, 
and, in short, the utter unexpectedness of her, had the most 
wholesome effect of all from a human point of view upon the 
older-fashioned men ! 

That the advent of this whimsicality and this unexpectedness 
would have caused an outcry indeed in the farming world 
which has, perforce to take itself very seriously, had it not been 
accompanied by a steadily growing efficiency, goes without 
saying! One shudders to imagine the results of the materiali- 
sation of the nightmare regularly dreamed by one of the oldest 
types of farmers: that a bevy of “‘ finnicky, nonsensical ladies, 
with skirts held up and buttoned up boots,”’ had, by order of 
the Government, invaded his farm, turning up their noses at 
his pigstyes, and his muck heap, spoiling by their dignified 
presence his after-dinner nap, smoke and joke. After long 
persuasion the dream of that farmer did materialise, but to 
his utter amazement it took the form first of a shy, eager 
trainee, in a dress which he would not have dared to contemplate 
before but of which he saw the peculiar suitability, and, after 
he had used a little patience, of a strapping, commonsense 
land girl who kept his yard and his pigstyes as he had never 
kept them, and was quite as ready for her joke and her smoke 
after supper. as he was himself. He took great credit to himself 
for the result of his patience, but to the end he declared that 
she was addicted to tantrums quite peculiar to her sex which, 
together with his pride in her, so tickled his fancy and his 
sense of humour that he became a wiser: and, strange to say, a 
happier man. The old-fashioned farmer has been blamed for 
prejudice at the start, and prejudice there undoubtedly was, 
but it was a natural sequence to old conditions, and to traditions 
which had more of dignity than is commonly supposed. 
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Much of his doubt was due to a perfectly natural sense of 
chivalry, and the dislike of the idea that a woman should have 
to do the rough work which his man had always done. In his 
opinion it was not the time for such considerations as better 
housing, a new standard of wages, and hours, and government 
interference. It must have seemed to many men that the 
demand for this consideration only proved his contention that 
general farm work was not suitable for women, except at 
seasonal times when they might be employed locally because 
he could not do without them. Then, when it was clearly 
explained to him that he could not even merely supplement his 
labour with organised and subsidised women labour but must 
accept the latter wholly with its attendant conditions, and 
when growing shortage compelled him to give up the idea that 
the scheme was instituted merely for the pushing of women 
into agriculture, he settled down and matters began to 
improve. 

He soon began to see that if he was to get the best out of his 
girl he must give her a chance, give her time to do the all- 
important thing in the eyes of the small farmer—“ get into his 
ways.” Inthe North of England, at any rate, where a farmer’s 
ways are very much his own and very little those of anyone 
else, this is the essential thing, andhe began to use patience, 
With patience, if the girl was willing and had commonsense, 
came interest, and soon he began to watch her progress with a 
kindlier eye than merely to mark her increasing worth of her wage. 
It has been a joy to watch the growing companionship and 
understanding between some of the best of the women and their 
employers, and the way in which the latter have fallen in with 
the more individual and human outlook of the women. “ That 
gell,’”’ remarked a farmer, leaning over his gate with his pipe 
in his mouth and watching his young worker handling calves 
with a sort of passionate deftness in her movements, “ treats 
they calves as if they was babies instead of machines in the 
making, and blame me if J don’t think they’re the gainer all 
along. What there isin beasts she gets out of them, and that’s 
a deal more than I ever thought to look for before.”’ 

Some very creditable all-round farm hands began to show 
themselves amongst the newly-trained girls, together with 
some extremely creditable milkers and stockwomen. Then 
there came those women who in the face of a storm of doubt 
and incredulity had specialised—the thatchers, the threshers 
and the tractor drivers. The thatchers could not be supplied 
fast enough, the threshers—a job which many of the farmers 
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stoutly declared to be far too hard for women—were fully 
employed, and there was no more popular work amongst the 
girls. The tractor drivers went ahead and took the field with 
honours, and interest grew stronger. There was amongst the 
women who received the Bar that night, one who had ploughed 
land which no man cared to touch, and yet she possessed, 
apparently, no undue measure of physical strength. Employers 
began to be convinced of a fact which the pioneers amongst 
them had contested all along, that although a woman could 
not take the place of a man in point of view of physical strength 
and a general day’s work, she could in certain circumstances 
achieve by her quickness of perception and deftness of handling 
and by the very enthusiasm of youth, what he could or would 
not, and it was just there that the women began to rouse the 
honest recognition of the more backward employers. They 
saw that although her sphere of work on his farm might be 
limited, it was none the less valuable within its own scope. 
There is no more appreciative man than the British farmer if 
he feels that he is getting his money’s worth and is not being 
imposed upon. 


In one county where opposition to female labour had been 
very strong, a farmer used to watch the work of the tractor 
driver for hours and then go home very much more disposed 
to be patient with his own little struggling farm hand, and less 
inclined to dub the whole Land Army a ‘“‘ wash-out ’’ because 
there had been a considerable number of failures. The progress 
of the Land Army had reached a stage where only a few signal 
successes were needed to turn the tide in its favour. In- 
credulity died a natural death, and those amongst the employers 
who had been the pioneers of the scheme began to breathe 
freely. 


Failures! A whole chapter might be written on the subject 
of failures both from their own and from their employer’s point 
of view. For the Organisers of the Land Army would be the 
first to recognise that the waste material must have been a 
sore trial to an overworked farmer during those first trying 
months. There were those girls who began badly, did not 
know how to use their new freedom or responsibility, and then 
tried again and became excellent workers. But there were 
others who could not regain the ground they had lost, or who 
had never had the backbone to stand a new test of any kind, 
and these, after unconsciously pulling down the prestige in their 
neighbourhood, themselves knew the bitterness of ignomious 
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discharge. There were many who tried and persevered and 
failed, not actually on medical grounds, but owing to lack of 
physical or nervous staying power. Has it: ever been fully 
realised by those who‘took young girls from town surroundings, 
what a severe test to their nervous powers the new work and 
the stiange surroundings constituted 2? Many of them were 
young enough in all conscience! Poor little failures of the 
Land Army; they were so inevitable! But it must be re- 
membered that the greater number of the women came forward 
with. good intentions but utterly without means of gauging 
their own powers of skill or endurance beforehand. But the 
country owes its debt of gratitude to all those who answered 
the call to: National Service only to fail, and the Organisers 
recognising this, and having no funds or officers to meet the 
purpose, yet did what was possible to place these girls on a safe 
footing after their return, and will doubtless always be glad to 
remember that they did so. 


The percentage of women released solely on medical grounds 
from April, 1917, to June, 1918, was found to be approximately 
6 per cent.—an astonishingly small number considering the 
elements of uncertainty which had to be weighed in the 
balances against success. For what after all was the history 
of the beginning of the Land Army ? 


When the subsidising of the scheme was finally decided upon, 
the Organisers had absolutely nothing to draw upon either in 
the way of precedent or material. Now that the scheme has 
won its way and fulfilled its object, and now that women are 
about to take advantage of all that has been won for them, 
the stupendous task which the Organisers had before them 
should be remembered. The Director and those in council 
with her must have pondered long upon the distressing problem 
of how to make something grow out of nothing! There was 
no foundation for a staff, and it was a scheme which needed a 
specially gifted staff. There were no land girls on the ‘scale 
required, and it seemed extremely doubtful whether women 
could or would leave their own homes and consent to be mobile, 
or, beyond the fact.that women in certain parts of the country 
had worked at seasonal times and in a purely local way, that 
they would consent to do the rough work of the general farm 
labourer. The very fact that even this form of land work had 
been considered derogatory would seem to be against recruiting 
on any large scale. The workers must be drawn from the towns 
as well as from the country if a sufficient number were to be 
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raised, and the question of suitability was a very anxious one. 
Agricultural conditions in many parts of England were utterly 
unsuited to the sudden employment of women, and it seemed a 
bad time to ask farmers for a greater consideration in this 
respect. The rates of pay could but compete badly with those 
of most other war organisations, and volunteers could only 
be appealed to from a sense of patriotism or for love of work of 
which they had no previous knowledge. An important 
feature of the problem was the organisation of the voluntary 
workers all over the country for the stimulation of local 
labour—quite as important a feature of the scheme as the 
mobile force known as the Land Army. The Organisation in 
control of voluntary workers is always a difficult matter, and 
in most of the war services there has been no such element, 
One of the greatest obstacles which Miss Talbot—the Director 
of the Land Army—must have encountered was the utter 
uncertainty of the farmer as to the extent of the coming labour 
shertage, and the farmer is usually too harassed over actual 
problems to care to. look far ahead. 


~ The Organisers and those pioneers in the farming worid to 
whom-they owe so much must have lived and moved and had 
their being on hope and determination in those days, but in all 
branches of industry men were being called up and women 
were fitting themselves not by training alone but by actual 
experience to fill their places. Only a sudden turn of the tide 
of the War could avert the coming agricultural shortage, 
although farmers might be spared to the last. Determination 
merged into organisation, and organisation into action, and 
the rest of the unique history of the Land Army deals with the 
forced development for emergency purposes of the raw recruit 
into something as nearly approaching the finished article as 
possible, followed by the more normal growth of her own powers 
in such measure as she possessed them. Then the gradual 
absorption and adaptation of the whole scheme into the actual 
labour needs of the country, accompanied by steady progress 
which outpaced setbacks, a great deal of marked success, and 
finally the cordial acknowledgment of the adequacy of the 
Land Army asa whole. If women have, as farmers contended 
at the first, pushed their way into agriculture, they were called 
by patriotism and kept there by the grit and efficiency with 
which they filled the gap. The satisfactory fact has now been 
ascertained that 67 per cent. of the women have elected to 
work. on under the Association, If they remain, as they 
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doubtless will, it will be because they have found a legitimate 
place which they may fill not as unwelcome competitors with 
men, but as fellow workers by means of their own particular 
gifts adapted toanewend. Thisis the legacy which Organisers 
and workers of the Land Army, in co-operation with the 
farmers, ploneers themselves, have left to women and to 
agriculture. 


AGRICULTURAL HOUSING AND 
RENT On COTA AGES. 


THE following address was given by Lord Astor to the 
Agricultural Club at their meeting on 17th January, 1920 :— 

I have come here to-night, representing the Ministry of 
Health, to speak to you respecting the necessity for provid. 
ing the additional housing accommodation needed in this 
country ; but I hope you will realise that although I am 
principally concerned with housing, I am also deeply 
interested in agriculture. [ can assure you that the Ministry 
of Health will constantly bear in mind the effects of their 
housing policy on agriculture and are very anxious to work in 
harmony and co-operation with the agricultural industry. 
In July last I met the Agricultural Wages Board and outlined 
to them the Government’s housing policy. After an interesting 
discussion the matter was referred to the Cottages Committee 
of the Board for consideration. I notice that the Committee 
decided to postpone any decision on the matter, and because 
of that I have come here this evening to put to you the difficult 
points which I hoped you would solve. 


In the first place, I think it necessary to have a few funda- 
mental figures before us. The Ministry of Health’s estimate 
of rural requirements was 100,000 houses at once. The total 
for the country was estimated at half a million. More recent 
returns show that 500,000 is an under-estimate, so that we may 
take it that 100,000 is the minimum rural requirement. There 
are also large numbers of inadequate houses and old cottages 
which must be replaced. 


There is a real and urgent need for new houses. We want to 
get away from overcrowding, not only in the towns but also in 
the country. In the near future we must provide reasonable 
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accommodation for all our people. We must also bear in mind 
the fact that just as we desire to raise the standard of housing 
in the towns, so it is desirable to raise the standard in the 
country also. The families of agricultural labourers are on 
the average 16 per cent. larger than the families of the rest of 
the population, therefore the bedroom accommodation in rural 
areas should at least be as good as in the towns and cities. 
I emphasise this point because it has been said that the standard 
of housing laid down by the Ministry of Health is too high for 
the country ; but if we are going in for better housing then there 
is every reason why the higher standard should be applied in 
the country as well as in the town. 


Now these 100,000 are not to be tied cottages, nor are they 
to be for the use of agricultural labourers only. In our opinion 
the bulk of these new houses will be in villages and hamlets. 
That will be a great advantage. It will facilitate the educa- 
tion of the children ; it will minister to the gregarious instincts 
of man ; it will permit of the provision of a better water supply 
and drainage. Moreover, the advent of the bicycle has made 
it possible for the agricultural labourer to live at some little 
distance from his work, which may be the case if the houses 
are built in the manner suggested. 


The great difficulty with which we are faced at the outset 
is the cost of building. Cottages which might cost £350 
before the War would now cost at least £700. We are 
so impressed at the Ministry of Health by the high cost of 
building that we are stimulating experiments with new methods 
of building and rediscovering old methods. We hope that in 
steel and concrete or pisé-de-terre we shall be able to build 
more cheaply in many districts. In some areas {100 to {150 
may be saved by using these new or old methods in place of 
brick. Then also, the Government have put aside £15,000,000 
as a subsidy, and we hope that landowners will come forward 
and join in providing houses with the inducement of the {150 
subsidy for each house built within the next 12 months. We 
believe there is a nucleus of building labour in some rural 
districts which will not go to the towns but which could be 
brought in to help in the emergency. The effect of these high 
costs must be reflected in the rents of new houses, but before 
discussing rents I want to ask you to bear in mind a few facts 
which are apt to be put aside or forgotten. In the first place, 
a large number of agricultural labourers, say, 300,000 to 400,000, 
do not live in tied houses, and large numbers of these are 
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paying more in semi-suburban districts than the customary 
rural rent. 


This brings me to the maximum deduction from wages 
which may be allowed for a tied house. Under the present 
system, are you going to get equal treatment as between the 
municipal and landowner builder? Can you say to the former 
that 7s. is a fair rent, but to the landowner that he can only 
charge 3s. for a similar adjacent house? That will have to 
be faced. Or, further, are you going to say to the local authori- 
ties that they should charge a different rent for similar houses, 
according to the occupation of the tenant ? Local authorities 
will have to provide houses for agricultural, industrial, rural 
and semi-urban workers. Are they to charge the same rent 
to each class or are they to vary it according to the occupation 
of the tenant? They obviously could not limit their rents in 
semi-urban areas to 3s. weekly ; but it is in fact clear that the 
rent of new houses must be much above the pre-war level. 
At the present moment agricultural labourers working on 
the same farm are often receiving different cash wages because 
they are charged a difierent rent, and as the deduction or 
payment for rent differs so the actual cash left to the labourer 
varies. Again, if more cottages had been available before the 
War they would in many instances have been let to agricultural 
labourers at more than 3s. rental. Lastly, if policemen, 
postmen, and other rural workers, are going to live in these new 
houses, the older and cheaper cottages will be available for the 
agricultural workers at a lower rental, although I do not want 
to limit agricultural labourers to these houses. We may, I 
think, safely say then that 3s. was neither the universal nor 
the maximum rent paid by the agricultural labourer before the 
War. Further, we cannot draw a strict line of demarcation 
between the various classes of occupiers of rural cottages when 
fixing rents for a group of identical houses. 


I now want to say a word with reference to uneconomic 
rents. Let us take, for example, three labourers each paying an 
uneconomic rent. The first takes a tied house from the 
employer. In this case the employer is in fact paying a part of 
his rent. The man gets a larger wage than is apparent from 
the amount of his weekly earnings. The second labourer gets 
his house from the landowner. He is in this case subsidised 
by the landowner. The third labourer is the new type of case 
where the agricultural labourer rents his cottage from the local 
authority. If the landowner is able to point to a considerable 
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number of empty municipal cottages in a village near his land 
which are to be let at an uneconomic rent, either he is able to 
let his farm at a comparatively high rent without having to 
put capital into it by building cottages, as he had to build 
stables, byres, etc., or the farmer is relieved of the necessity 
of paying a sufficient wage to the workers to enable them to 
pay an economic rent. Here, if he gets an uneconomically 
rented house, it is the taxpayer and the ratepayer who are 
subsidising the labourer. It is important to notice this 
distinction. In cases (1) and (2) it is the private individual 
who is concerned. Im case (3) it is the public. Whatever 
arguments there may be in favour of the farmer or the land- 
owner subsidising wages in the form of reduced rents, there 
~ can be no argument for the public doing so. 


We are, therefore, faced with this fact, that all agricultural 
rents, where the houses are in good condition and have good 
accommodation, must go up, and, together with the initial 
rents for new houses built by local authorities, must be much 
higher than the figure customary in pre-war days. Reference 
to Note C below will show the sort of minimum rent which 
will have to be charged at the beginning if we are to get an 
economic rent later. On cottages costing £525 to £750, which 
are probably low figures, and assuming that one-third of the 
cost will be wiped off by the State grant, the economic rent 
to be charged later will vary up from at least 10s. to I5s. 
The cost is abnormally high now and I[ am afraid that we shall 
never get to pre-war costs, but I hope that when we arrive at 
the normal post-war conditions the present cost will have 
dropped by about one-third. This should be in about six or 
seven years. Meanwhile the Government will wipe off one- 
third of the present cost of building. That will be the 
contribution of the Treasury to meet the situation created by 
the War. That leaves the actual minimum figure on which an 
economic rent must be obtained as from £375 to £500, so that 
a rent of Ios. 8d. to 15s. 5d. per week, is the lowest economic 
rent to be hoped for in 1927 when we have normal 
conditions. 


A fixed minimum of 7s. has been suggested as an initial rent 
for new rural cottages,. but war experience has shown that a 
minimum tends to become a maximum, and such a low figure 
would be quite inadequate for industrial or semi-industrial 
districts. This is a serious objection to a cast-iron minimum 
which seems quite reasonable in itself. | 
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The Government ideal is to arrive, later, at an economic rent, 
based on the cost of building in 1927, when they hope we shall 
have arrive1 at the post-war normal conditions, and when 
costs may have fallen by 30 per cent. Post-war rents must be 
a great deal higher than pre-war, and it is absolutely necessary 
to reconsider the figure of 3s. which is at present the maximum 
rent for a tied cottage. It will be impossible to say to local 
authorities that they should charge 7s. rent, and at the same 
time say to the private builder that he may only charge 3s. 
for an identical cottage in the same area. We must bear in 
mind the necessity for other houses in rural areas than those 
for agricultural workers, and we must consider the difficulty 
which local authorities would experience in attempting to let 
houses in the same area at different rents. In pre-war days 
the agricultural labourer would, in many cases, have been 
prepared to pay a higher rent for a better cottage. While the 
cost of living has doubled, agricultural wages have more than 
doubled. On the information available I do not think it 
would be unfair to say that the initial rent for an agricultural 
cottage should be at least 7s. to 10s. By this I do not mean 
that it is desirable that the rent of all the old cottages, many of 
which are far below our present standard, should go up to the 
same figure as for good new cottages. In 1927 it will be 
necessary to arrive at a very substantial increase and so in all 
probability there should be an intermediate rise on the proposed 
initial rents, say in about two or three years’ time. The fact 
is that we must put rural housing on a commercial footing as 
soon as possible and get away from anything savouring of 
charity or subsidy. No industry can really exist without 
being placed upon a sound economic basis, and if the rural 
exodus and agricultural depression are to be checked we must 
get on to that basis as soon as possible. 

* * * * * * 

Note A— It is estimated that about 1,000,000 rural houses 
are occupied by the working classes, of which possibly 60 to 
70 per cent., 7.e., 600,000 to 700,000, were occupied by persons 
solely employed in agriculture, and their families. 

Need for New Cottages ——In 1913 the Land Inquiry estimated 
that 1,200,000 rural houses were occupied by working classes, 
and that an addition of 10 per cent. was needed to meet 
immediate housing requirements. 

The Land Agents’ Society regarded both these figures as 
over-estimates, and considered that 60,000 new cottages would 
be sufficient for agricultural workers. 
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Taking the middle of 90,000 between these two estimates 
and adding a further 10,000 for the increased need due to the 
cessation of building during the War, 100,000 might be taken 
as the present minimum requirement. 

The Ministry of Health estimated that 500,000 new cottages 
were needed in the whole country. The population of rural 
areas is roughly one-fifth that of the whole country, so that on 
the basis of population the same figure of 100,000 would be 
indicated. 

Tied Houses.—One-half to one-third of agricultural labourers 
inhabit tied houses (Land Inquiry). 

So about 200,000 to 300,000 live in tied houses, and about 
300,000 to 400,000 live in non-tied houses. 

Possibly 75 per cent. of the tied houses are let at 3s. and 
25 per cent. at 2s. 6d. or under. This is only a rough guess. 


Note B.—The following counties had upwards of 30 per cent. 
of the male inhabitants engaged in agriculture in I9gIr :— 


Montgomeryshire. Anglesey. 
Radnorshire, Norfolk, 
Huntingdonshire. Pembroke. 
Cambridgeshire. Dorsetshire. 
Lincolnshire. Westmorland. 
Herefordshire. Oxfordshire. 
Cardiganshire. Wiltshire. 
Suffolk. Rutlandshire, 


The proportion of the population overcrowded in the rural 
areas of these counties ranged in I1g11 from 3 per cent. to 93 
per cent., and, except in the case of Huntingdon, Westmorland 
and Rutland, was greater than the proportion overcrowded in 
the urban areas of the same counties, which varied from 1°g per 
cent. to 6:2 per cent. 

In all rural areas of England and Wales 61,000 tenements 
had more than two occupants per room, and half a million 
people were affected; roughly 6 per cent. of the population 
of rural areas. 

Thirty-six per cent. of the population of rural areas lived 
over one but not over two per room. 

N,B.—The term ‘‘ overcrowded,” as used for the sake of convenience, 
refers to families in which more than two persons on an average occupy 
each room, including all living rooms, It does not allow for differences 
in the size of rooms or represent any opinion as to what does or does 


not constitute overcrowding, which must, of course, depend on a 
variety of other factors, such as the age and sex of the occupants. 


Note c.—Ihe cost of building, in town and country, is 
tending to approximate. A brick cottage of the type frequently 
4M 
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erected before the War, costing £350, would now cost at least 
£7co. But local factors, such as the accessibility of materials, 
the nature of the site, etc., as well as the accommodation 
provided, affect the actual price. 

There are some new methods of construction and some very 
old ones which appear to offer hopes of reduction in cost. 
Pisé de terre, cob and chalk may be suitable for some areas, 
Particulars of cost are not yet available, but it is thought that 
they should be substantially below brick. 

Timber offers some advantages in speed of construction and: 
price. 

At the other end of the scale a number of quite new types of 
construction in concrete and steel, and concrete have been 
approved by the Ministry of Health. Some of these houses. 
are capable of being produced in large numbers and rapidly 
erected. In many districts an economy of about £150 may be 
possible by use of these methods instead of brick. 

Under the Housing (Additional Powers) Act just passed a 
subsidy of £150 will be paid to landowners, farmers or others 
erecting houses within 12 months for the working classes under 
certain simple conditions. In the cases of cottages built by 
local authorities the State is prepared to permit their sale on a 
basis of two-thirds of the cost of erection, and in calculating 
rents is prepared to wipe off one-third of the present cost of 
erection. 

The probable cost of a rural cottage with standard accom- 
modation will range from £500 to £750, so that either for the 
purpose of sale or for calculating the economic rent the cost of 
erection may be estimated roughly at from £350 to £500. 

Assuming that the State bears the loss on one-third of the 
present cost of building, the economic rent of cottages of which 
two-thirds of the building cost was— 


£350 would’be 10/8 per week (total cost £525) 
£400 An 12/3 9 ( ”» £600) 
£450 a? 14/— »? ( a” £075) 
£500 ss 45 (Syl ipl es (wehbe £750) 


taking the rate of interest at 6 per cent. and the usual allowances. 
for repairs, etc., in each case. 


Note D.—Wages and Rents—The special investigators ap- 
pointed by the Board of Agriculture and Fisheries reported in 
December, 1918, that the average cash wages of the ordinary 
agricultural labourer were 16s. od. in 1914; this figure nearly 
agreed with those estimated by the Central Land Association. 
and the Rural League in 1912-13. 
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The lowest minimum rate fixed by the Agricultural Wages 
Board is now 36s. 6d., and the highest 42s. 6d., so that the 
average must be above 37s. 


The rise in the cost of living of rural workers was investigated 
by a special Committee appointed by the Agricultural Wages 
Board. Their conclusions were based mainly on the com: 
parison of standard budgets and they explain that they cannot 
be regarded as in any way final. Their view was that in 
January, 1919, the cost of living had about doubled. 


Adopting a similar method the Sumner Committee, appointed 
to inquire into the cost of living of the working classes generally, 
adopted a somewhat lower figure for June, 1918. 


Without attaching to these figures a scientific accuracy 
which they do not claim, it may fairly be assumed that they 
are very near the truth and that, in fact, the cost of living of 
rural workers has roughly doubled since the outbreak of war. 


- During the same period rents have remained practically 
unchanged. The average shown by the Agricultural Wages 
Board Committee was 2s. 1d. in 1918, as compared with rs. 11a. 
in IQr4. 

It appears to be difficult to resist the conclusion that the 
ordinary agricultural labourer, after meeting the increased 
cost of living, has more than the pre-war margin of cash to 
spend on rent. This is, of course, not an argument against 
the increase of wages that has taken place or against a further 
increase. The intention of the Corn Production Act was to 
give the labourer an increased standard of comfort. The first 
addition to his comfort that he needs is better housing ; if the 
rise in the rate of wages has enabled him to pay a higher rent 
for a better house, it has achieved part of its purpose. It is 
agreed that the only permanent solution of the agricultural 
housing problem lies in the payment of an economic rent and 
in such wages as will make that payment possible. 


4 M2 
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SWEDES, TURNIPS AND MANGOLDS 
AT COCKLE ‘PARK: 


D. A. GILcuRIstT, M.Sc., 
Professov of Agriculture, Armstrong College. 


VARIETIES OF SWEDES AND TURNIPS: THEIR COMPARATIVE VALUES. 


THE county of Northumberland has taken an important 
place in the development of the culture of swedes and turnips 
in the north of England. J. Bailey and George Culley, in their 
work on the ‘‘ Agriculture of Northumberland” (3rd edition, 
1808), give a good account of turnip cultivation in the county at 
that time. They state that turnips were first grown for cattle 
feeding at Rock, near Alnwick, about 1730, and that their 
growth for this purpose quickly spread in the Lesbury district. 
The hoeing of this crop was first performed by skilled men of 
the gardening class, who received high wages, but the ordinary 
farm hands, including women, soon became quite good at this 
work. Craig of Arbigland, Dumfriesshire, drilled turnips in 
1745, and in 1764 Dawson grew 100 acres drilled in ridges near 
Kelso. Matthew and George Culley migrated from Gainford, 
near Darlington, to Fenton, in Glendale, in 1767. George 
Culley, on his way from Fenton to a fair at Kelso, in that year 
first saw a field of drilled turnips, and was greatly impressed 
with the successful growth of this crop. The brothers Culley 
took Wark farm of 1,200 acres in 1786 at an annual rent of 
£800. This they cultivated with such marked success that 
as a result of their work and of increased prices the rent of this 
farm was increased to £3,200 in 1812. They and other pioneers 
developed the practice of drill husbandry in the cultivation of 
turnips. The raised turnip drill soon became known. Drill- 
ing was done much in the same manner as now, and the dung 
was enclosed in the drills. At first the drills were made 3 ft. 
wide, but it was soon found better to make them a width of 
only 23 ft. or rather less. The practice now in the north is to 
sow turnips on raised drills, about 27 in. wide. The cultivation 
of turnips for sheep and cattle feeding quickly developed. 
About ,1755-80 the Swedish turnip was introduced into 
Scotland from Gothenburg, where they were known as “ ruta 
baga.”’ The Culleys and others took up their cultivation. It 
is interesting to note that they are still called “ bagies”’ on 
Tweedside. By 1804 swedes were in general cultivation in 
the north of Northumberland. George Culley made careful 
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tests with rams and ewes of the comparative feeding values of 
turnips and swedes, and found that swedes had a considerably 
greater feeding value than turnips, that sheep required a much 
larger quantity of turnips than of swedes, and that swedes 
kept much better till the late winter and spring. An excellent 
account of the development of root growing in Northumberland 
is given by John Grey of Dilston, in the Journal of the Royal 
Agricultural Society for 1841. 


For some years, trials designed to test the comparative 
values of different varieties of swedes and turnips have formed 
an important section of the field experiments carried out at 
Cockle Park, the Northumberland County Agricultural Experi- 
ment Station. The main object of the trials has been to com- 
pare the value of varieties on the basis of dry matter content 
of the crop, but the opportunity has also been taken to test 
variations in local cultural practice. 


Before describing the experiments in detail it should be 
pointed out that the varieties of roots tested were classified 
as swedes, turnips, and soft turnips, the old term “ yellow 
turnip’ being discarded on the ground that several yellow 
turnips contain as much water as white or soft turnips, and 
should, therefore, be included under that heading. 


The method of procedure adopted in carrying out the ex- 
periments was as follows: On a portion of the land set aside 
for the root crop two drills of each variety are sown at the rate 
of 3-4 lb. of seed per acre in the case of swedes, and 23-3 Ib. 
in the case of turnips. The swedes and turnips are all sown 
on the same date and the soft turnips later, but also all on the 
same day. The turnip seed is steeped in paraffin or turpentine 
for about 2 hours before sowing, with the object of keeping the 
fly from the seedlings for a short time after germination. The 
seed is dried in the sun or otherwise before sowing. Up to 
1917 good farmyard manure was applied at the rate of 12 tons 
per acre, and since that year at the rate of 15 tons per acre. 
After being carefully topped and tailed the roots are weighed 
and samples are taken, 100 roots from each variety being cored 
at an angle of 45°. The cores from each variety are wrapped 
in waxed paper and sent to Armstrong College, where they are 
carefully analysed. The sampling and analytical work has 
been conducted with great care by Mr. S. H. Collins, M.Sc. 

Time of Sowing Swedes and Turnips.—During the seven years 
1907-13, the average date of sowing the swedes and turnips 
was 24th May, and during the four years 1915-18, 13th May. 
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It is interesting to note that the average dry matter per acre 
in the swede crops was 3°10 tons in the last four years, when 
earlier sowing was practised, as compared with only 2°29 tons 
in the first seven ‘years. It should be mentioned, however, 
that in the later years the larger crops were to some extent 
due to an improvement in soil conditions.. There is a tradition 
in the northern counties that swedes should not be sown later 
than about the middle of May, and this is certainly borne out 
by the results obtained at Cockle Park. It is not desirable to 
commence sowing swedes earlier than the last few days of April, 
as it has been shown at Cockle Park that a large proportion of 
the swedes sown early in that month “‘ bolt” or ‘‘ run to seed,” 
probably because their growth in the early stages is interrupted. 
by frost. On the other hand a careful study of the tables in the 
following pages will show the advantages of completing the 
sowing of swedes not later than the middle of May. If this 
is impossible it is then probably advantageous to substitute 
turnips for swedes. The tables conclusively show that swedes 
sown early will produce considerably more feeding material 
per acre than turnips sown at the same time, but that when 
swedes are sown late the feeding value of the turnips sown at 
the same time is equal, if not superior, to that of the swedes. 


It has been the practice for the last two years at Cockle 
Park to plough the land for roots as deeply as possible in the 
previous autumn or early winter, and not to plough again 
in spring, but to complete the preparation by cultivation. 
This ensures that full advantage is taken of the good tilth 
resulting from the effect of the winter frosts, and a much better 
seed bed is obtained for the very small seeds of these crops, 
which are thus given a good start. 


The soft turnips are usually not sown till some time in 
June. The object of including soft turnips in the trials is to 
enable farmers to judge how different varieties of these com- 
pare with each other. They are, of course, sown only on land 
on which it has been impossible to get swedes or turnips sown 
in good time. 

It should be noted that the times of sowing apply to the 
northern counties. In the southern counties of England 
swedes are sown considerably later than in the north for reasons 
that need not be stated here. 


Trials of Swedes and Turnips ‘at East Learmouth, Berwick-on- 
Tweed.—In 1913 Messrs. Sutton & Sons, Reading, tested a very 
large number of swedes and turnips on Mr. Wm. Davidson’s 
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farm at East Learmouth. Mr. Davidson arranged for all the 
varieties to be grown under exactly the same conditions, and on 
12th November a large party of agriculturists inspected the 
trials. As one of the party the writer noted the good results 
given by the following swedes :—Caledonian (bronze top) ; 
Up-to-Date (bronze top); Champion (purple top); and 
Magnum Bonum (purple top)... The appearance and apparent 
hardiness of the Caledonian swede, which was then quite a new 
variety, were especially noteworthy, while the Favourite (purple 
top) Aberdeen turnip also attracted attention. It was decided 
to include all these varieties in the trials at Cockle Park, 
together with Early Sheepfold and Selected Fosterton, both 
green top yellow turnips which had also made good growth. 
It will be seen from the results given in the tables that the two 
last-mentioned varieties should be included among the soft 
turnips and not among the ordinary varieties. 


It is satisfactory to note that in rg1g Mr. William Davidson 
obtained the {100 Victory Cup offered by Messrs. Sutton & 
sons for the heaviest yield of swedes in the United Kingdom. 
The winning variety was Caledonian, which was found to weigh 
58 tons an acre, this being 13 tons heavier than the crop of the 
next competitor. It will be seen from the tables that Cale- 
donian swede has given the largest amount of feeding material 
per acre at Cockle Park in the years it has been tested. 


Average Percentage of Dry Matter in Swedes,—Jhe tests made 
from Ig0I-19I19 gave an average result of about 12 per cent. 
dry matter in swedes. The amount varied from 10°32 per cent. 
in IgoI to 14°96 per cent. in 1904. This means that 20 cwt. of 
Swedes in 1904 were about equal in feeding value to 29 cwt. 
In 1g0r. In summers when frosts occur on the grass at Cockle 
Park there are indications that the swedes are likely to be 
lower in dry matter than when such frosts are not prevalent. 

The average amounts of dry matter in turnips and soft 
turnips are given in the tables. 


TABLE I.—VARIETIES OF SWEDES AND TURNIPS, 1915-18. 


Results per Acre. : 

Percentage Weight 
Weight of Dry of Dry 
of Roots. Matter. Matter. 


Swedes— Tons cw. Tons. 
Average for eight varieties (4 years) .. 26 , 2% 12°05 3°10 
Turnips— 
Average for five varieties (4 years) .. 26 19 9°95 2°07 


Soft Turnips (1915 and 1916)— 
Average for five varieties (2 years) .. a5 ta 8°46 2°19 
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TABLE II.—VARIETIES OF SWEDES AND TURNIPS, 1915-18. 


Average Results per Acre for Four* Years. 
Percentage Weight 


Variety. Weight of Dry of Dry 

of Roots. Matter. Matter. 

Swedes— Tons cwt. Tons. 
Darlington (bronze top) .. 18 + hoy SOA, HES 12°40 3°05 
Improved (bronze top) .. oe —h* 20° Sa 12°03 3°16 
Caledonian (bronze top) .. ae a Rare lar Bre 12°34 3°36 
Up-to-date (bronze top) .. oe amit 20 bra 11°83 Ey | 
Champion (purple top) .. 4. Aimee + pee is: 12°15 Swept 
Magnum Bonum (purple top) .. > Bis | 262,190 II‘65 3°03 
New Buffalo (purple top) .. 45 nie ape: LE 12°02 3°06 
Conqueror (bronze green top) .. at 200 Tae IL‘Q7 2°94. 

Turnips— 

Green Top Aberdeen : ay peed Loe 10°50 2°59 
Perfection Green Top Aberdeen . ae eS SS 10°08 2°55 
Large Improved Green Top #3 is ROO vy EAE 9°35 2°70 
Purple Top Aberdeen Ae ; sly 20, wate I0°OI 2°63 
Favourite Purple Top Aberdeen | te 29 ‘10 9°78 2°89 


Soft Turnips (1915 and 1916)— 
Early Sheepfold (green top yellow) ce) 2) Os 8°92 1°89 
Selected Fosterton (green top yellow) .. 25 172 Q°I5 2°54 


Centenary (green top yellow) .. oe ee zO: pa 7°68 2°03 
Purple Top Mammoth (white) .. oe Ul28 > BF 8°23 2°30 
Pomeranian White Globe 2% 1,20) 8°32 2°19 


* Soft turnips only two years’ average. 


TaBLeE III.—VARIETIES OF SWEDES AND TURNIPS, 1907-13. 


Average Results per Acre for Seven Years. 
Percentage Weight 
Weight of Dry of Dry 
of Roots. Matter. Maitter. 


Swedes— Tons cwt. Tons. 

Average for four varieties (7 years) .. 19 (52 II‘*go 2°29 
Turnips— 

Average for six varieties (7 years) .. 24 18h 9°29 23% 
Soft Turnips— 

Average for three varieties (7 years) .. 2x1 -83 8°04 Li72 


TABLE JV.—VARIETIES OF SWEDES AND TURNIPS, 1907-13. 


Average Results per Acre for Seven Years. 
Percentage Weight 


Variety. Weight of Dry of Dry 
of Roots. Matter. Matter. 
Swedes— Tons cwt. Tons. 
Darlington (bronze top) .. 4 cist HOT eee 11°75 2°33 
Improved (bronze top) .. sme Sai) ue aes + II‘°Q5 2°33 
Crimson King (purple top) ; ie ok g ot "OF 2°30 
Holborn Kangaroo (bronze top) ive, Wn PEO 12°09 2°24 
Yellow Turnips— 
Dale’s Green Top .. 32 a ies aes 8-90 228 
All the Year Round se Bi se 26 194 8°52 2°30 
Purple Top Aberdeen e Te ae 24 19} 9'6I 2°40 
Green Top Aberdeen ie 54 3°) 22 Sage 9'97 2°29 
Mikado A? she . af ae: 24 8 9'29 2°26 
Large Improved .. ae 5 ot ¢2aewts 9°44 PP33 
Soft Turnips— 
Purple Top Mammoth .. 43 ats 22) .a7e 8°04 1°80 
Red Paragon we ae “- -3 —afbOa ure 8°10 i<53 


Centenary .. -% ae 5c s.) B2ZH LOS 7i98 417 a°83 
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Summary of Resulte.—(I) When swedes and turnips are sown 
at the same time, between the end of April and the middle of 
May, the weight of dry matter in the resulting crop of turnips 
is 86 when that in the swede crop is taken as 100 (Tables I. 
and II.) When, however, swedes and turnips are sown under 
the same conditions later than the middle of May, this advantage 
for swedes disappears (Tables III. and IV.) Soft turnips are 
not sown till after it is too late to sow swedes and turnips. 
In respect of those sown at Cockle Park during June the 
figure for dry matter is 71, as compared with 100 for swedes 
sown in good time. 

(2) The results of many feeding tests carried out at Cockle 
Park show that for cattle and sheep feeding the dry matter of 
swedes and turnips, and of different varieties of each, has 
practically an equal value. The relative food values of the 
various swedes, turnips, and soft turnips tested can, therefore, 
be judged from the dry matter figures given in the tables. 
Special attention is drawn to Table II., from which it will be 
seen that Caledonian (bronze top) swede has produced con- 
siderably more dry matter per acre than any of the other 
swedes ; and that Favourite purple top Aberdeen turnip is 
highest in this respect among turnips. The results from these 
two varieties are not only the average best of the four years, 
but are also the best in respect of each of the four years. 


(3) Throughout the trials the average percentages of dry 
matter were approximately as follows :—Swedes 12 per cent., 
turnips 9°6 per cent., soft turnips 825 per cent. This means 
that 20 cwt. of swedes, 25 cwt. of turnips, and 29 cwt. of soft 
turnips have practically the same feeding value. 


(4) Three yellow turnips, Early Sheepfold, Selected Fosterton 
and Centenary, have yellow flesh of the same kind as ordinary 
turnips, but owing to their low content of dry matter they are 
grouped with soft turnips. It is believed that many farmers 
grow these varieties under the impression that they have the 
same feeding value ton for ton as ordinary turnips. It should 
be clearly understood that this is not so. 


(5) The trials have shown that singling swedes 8 in. apart 
has given the heaviest crops, and that the drills should be 
kept as narrow as will permit of good cultivation during the 
growth of thecrop, At Cockle Park the drills are usually 27 in. 
wide. 

(6) The fact that the crops grown in the four years, Ig15-18, 
were heavier than in the 7 years, 1907-13, is partly due to the 
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improvement of soil conditions brought about by the judicious 
growing of wild white clover and the application of basic slag. 

(7) The varieties tested constitute only a few of those now 
on the market, but it is hoped that the results given will be 
helpful to farmers in making a suitable selection. It should be 
be borne in mind, however, that the suitability of different 
varieties varies with soil and climate as well as other conditions. 

(8) Attention is specially drawn to the figures in the tables 
giving the amounts of dry matter per acre produced by the 
different varieties. These figures are the truest indication of 
the value of a root crop to the farmer. 


HOW MANCOLDS COMPARE WITH SWEDES AND _ TURNIPS. 


Long-continued trials at Cockle Park show that mangolds do 
not mature so well in the northern as in the southern counties. 
They also indicate that the manuring for this crop must be 
much more liberal than that for swedes and turnips. At 
Cockle Park the seed is sown in drills 27 in. wide at the rate of 
8 to 10 lb. per acre. It is previously steeped in water for 24 
hours and then spread in the sun to dry before sowing ; this 
practice hastens germination.. The cropis usually sown between 
21st April and 8th May. Earlier sowing gives an undue pro- 
portion of ‘‘ bolted’ plants, and later sowing is too late in the 
north for this crop. A considerable proportion of plants bolt, but 
it is better to allow this to happen than to run the risk of 
having a much smaller crop from late sowing. Mangolds have 
been grown year after year on the same land at Cockle Park, 
but quite good results have been obtained by growing them in 
rotation, alongside other roots. For the 3 years, I917-19, 
about 27% tons per acre of Prizewinner Yellow Globe mangolds 
have been produced. The average amount of dry matter 
contained in the crop was about 11 per cent., or about 3°02 
tons per acre. This is approximately equal to the eee 
content of swedes over the 4 years, 1915-18. 

The following manuring per acre gave excellent castilts in 
these years: 12 tons dung, 2 cwt. sulphate of ammonia, 3 cwt. 
high-grade basic slag, and 2 cwt. common salt. The dung is 
spread in the drills, and all the artificials are applied on the 
top before the drills are split. | 

Mammoth Long Red mangolds have also been grown at 
Cockle Park. These have given about the same weight of 
roots per acre, but they have a higher dry-matter content 
(viz., I2°9 per cent.) than Prizewinner Yellow Globe mangolds, 
and have consequently produced considerably more dry matter 
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per acre. Long Redmangolds, however, are more difficult 
to remove from the ground, owing to the greater depth of the 
roots. 

About 13 acres of mangolds are grown annually at Cockle 
Park, and are found of great value for ewes and lambs during 
the months of April and May. While mangolds are not quite 
so suitable for our northern climate as are swedes and turnips, 
their value for the purpose indicated and their keeping proper- 
ties make them a very useful crop when a small area can be 
grown successfully. 

Mr. H. C. Pawson has given much help in the preparation 
of this report.. 


INCUBATING STATIONS. 


THE five Breeding or “ Incubating ’”’ Stations which form part 
of the Ministry's Scheme for the Improvement of Poultry 
Stock were established in 1916 or rgt7,* and the time has 
now arrived, therefore, when it is possible to review with 
advantage the results which have been obtained. The sites 
for the Stations were selected in the following counties :— 

Anglesey, at Lledwigan, near Llangefni. 

Carnarvon, at Madryn Castle Farm School, near Pwllheli. 
Denbigh, at Lleweni Hall, Denbigh. 

Cheshire, at Henhull Hall, Nantwich. 

Cornwall, at Kernock, St. Mellion. 

The main purpose of the Stations has been to distribute day- 
old chickens to small holders and cottagers, and, in addition, 
to supply applicants with sittings of eggs and stock birds from 
any surplus not required at the Station. Consistent with 
rendering the Station self-supporting the price of stock was 
fixed as low as possible, so as to encourage applications from 
poultry keepers who were unable to appreciate the value of 
better quality poultry. 

The sites chosen were in districts in which this work would 
be likely to meet the greatest need and where facilities existed 
which allowed an economical arrangement to be made. 

The Stations were placed under the supervision of the County 
Council Authorities, to whom a grant was made annually for 
the employment of an official to take charge of the work and 
to make any special arrangement which might be necessary 


* Particulars of the Scheme and of the Incubating Stations were published 
in this. Journal, April, 1916, p. 72, and October, 1916, pp. 685 and 702, and 
an account of the working of the scheme during 1917-18 in the issue for 
December, ror8, p. 1106. 
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as the work was developed. The management has been under- 
taken by women, who have proved themselves very capable in 
carrying out the work and especially in meeting many of the 
difficulties experienced in the early stages. 

As the establishment of these Stations was of an experimental 
nature, the equipment provided was on a limited scale. Much 
of it, moreover, had already been previously utilised at other 
Centres for experimental purposes, and although adaptable 
for the purpose it was not the best type which could have been 
selected for the work. 

The stock purchased for the Stations was from the very best 
laying strains, and the breeding pens were carefully mated. 
An important part of the Station work was to trap-nest the 
birds reared annually, in order to improve or maintain the 
quality of the stock at the Stations by selective breeding. 
The breeds chosen, White Wyandotte and White Leghorn, were 
considered the most suitable for general requirements, and only 
at one Station (Denbigh) was a third variety kept, v7z., Rhode 
Island Red. 7 

Each Station consists of from two to three acres of land and 
the necessary buildings. From 80 to 100 adult birds are 
maintained for breeding purposes. These are penned in large 
grass runs each containing 10 or 12 hens and a male bird. A 
scratching-shed house fitted with trap-nests is provided for each 
run. 

One half to two-thirds of the stock consists of pullets. Only 
the very best hens for breeding are retained after trap-nesting, 
and it has therefore been necessary to use the pullet stock for 
breeding. The stock hatched for retention, however, are from 
the more mature, tested birds, and the eggs and chicks 
distributed have, in the first instance, always been selected 
from the best pens. 

Hatching has been carried out with small incubators with 
a total capacity at each Station of 600-800 eggs. Each year 
between 200 and 300 chickens are hatched and reared to 
provide stock for the Station, and from 800 to 1,200 day-old 
chickens for distribution in small lots to poultry keepers. 

Ceneral Management.—Ihe manageresses were single-handed 
until 1919, when the training of an assistant was in two 
cases undertaken. The work is responsible and exacting, 
entailing a considerable amount of advisory work, in addition 
to the entire manual work, management, and correspondence. 

The success of the Station rests to a very large extent with the 
manageress, whose qualification must be of a specially high 


Fic. 1.—A section of the Breeding Pens, Anglesey Station. The pen is occupied by 
young cockerels, while the breeding stock are on the stubbles. 
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Fic. 3.—The Rearing Ground and a corner of the Oat Stubbles, Anglesey 
Incubating Station. 
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order, since the methods employed are taken as a pattern for 
guidance to small poultry keepers in the county, and advice is 
sought by visitors and by correspondents on all matters relating 
to poultry. 

Fresh male birds are introduced annually. Trap-nesting 
is carried out for six monthsin most cases, and has at times been 
continued for twelve months with special birds. The Station 
stock are hatched in March and April. The distribution of 
chickens commences in February and ends on or about 31st 
May. Sittings are distributed throughout the season and 
stock birds between June and October. 

The food of the adult birds has in every instance consisted 
of wet mash and grain. In one case dry mash to supplement 
this food was used in addition, and the results were particularly 
good in this instance from the point of view of egg production. 

Meat meal, or fish meal has been used in _ limited 
amounts, but no spice is given. Food is obtained through the 
ordinary channels and at no time have the Stations had any 
special advantage in this respect over other poultry keepers 
in the district. 

Surplus eggs and birds fit only for table purposes have been 
disposed of in the local markets. 

Anglesey Station.—The site at Lledwigan, at which the work 
was started in 1916, was unsuitable for a permanent Station, 
and the stock was transferred to a complete holding of 24 
acres with a cottage within a mile and a half of the market 
town of Llangefni. Incubator and food rooms were added to 
the cottage. 

The holding is very exposed to the heavy gales to which 
the Island is subject. The breeding pens occupy about three- 
quarters of an acre of ground, three-quarters of an acre is left 
for rearing in the spring and summer, and one acre is sown down 
to crops. Very good crops of oats have been obtained from 
this land in the last two years, and after harvest the birds have 
been turned out on to the ground. 

The records of the birds—some of which have been pub- 
uished*—have been exceedingly good under the local conditions. 
Wyandottes have done better than the Leghorns, and it was 
at one time under consideration whether the latter breed 
should be dropped; a small proportion of Leghorns has been 
retained in the stock, however, as the demand for them is 
as large as for the Wyandottes, and the vigour of the stock 
should make them valuable under less severe conditions, 


* See this Journal, December, 1918, p- 1106. 
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So keen is the demand for chicks and stock birds that 
although the supply to each applicant is strictly limited, 
applications for the whole of the output could be booked 
twelve months in advance. 

The success of this Station has, without doubt, been due 
largely to the capable management of Miss Stanton, the 
manageress, and to the interest shown 1n her work by, and the 
practical support which she has 1eceived from, the Agricultural 
Organiser. Numbers of visitors call at. the Station for advice, 
and there is much evidence of the value of the assistance 
given in the work which is being done in the county. 

The produce disposed of from this Station in the four years 
since its formation in 1916 has been as follows :— 


Eggs for Stock 
Hatching. Chicks. Birds. Produce for Table. 
1,824 cies, 4.703 an.) 4GL,-0 E57 49S. 9dafg years! 


figures.) 

The normal Arey of the Stations can be reckoned only 
at 1,200 chicks and 100 stock birds annually for distribution. 

Carnarvon Station.—This Station was unsuccessful, oe the 
work was discontinued the second season. 

Denbigh Station.—This Station was started at Lleweni Hall 
in 1917, two acres of land being given up to the poultry. At 
first the birds were all penned, but during late summer and 
autumn many of the birds: were placed on free range on the 
farm. The land was very wet and the site badly placed for 
demonstration purposes and the desptach of produce. Very 
good work was done in 1918, but at the conclusion of the 
season it was-deemed advisable to move to another site. 

This Station is now situated a mile from Denbigh on a 
holding of three acres of very suitable land. A small cottage 
has been rented to provide an incubation room and office 
accommodation. -Owing to the removal of the Station and 
the illness of the manageress, who eventually had to resign 
owing to ill health, little could be done in the way of distribu- 
tion this year (1919), but the Station is in a good condition for 
work during the coming season. 

Cheshire—At this Station the poultry occupy less than 2 
acres of ground enclosed with netting, and although located 
on a farm of 400 acres these advantages are of little value in 
the placing of the birds on free range, owing to the risk of 
losses from foxes. 

The land is very wet, with a heavy soil, and although the 
pens have been moved to a fresh site, the conditions are not 
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good. Nevertheless, the records of the birds this season have 
been exceedingly good, and over 1,300 chickens and 85 adult 
birds have been distributed. 

The stock raised during the year has proved vigorous, and 
the mortality has been very low. Careful records have been 
kept of the pedigree of the birds retained, and the Station is 
in a very good condition, owing very largely to the capable 
and thorough way the work is being carried out by the 
manageress, Miss Philipsen. et 

Cornwall.—At the commencement of the work the Station 
was under the great disadvantage of being seven miles from 
the railway and with no facilities for demonstration work. 
Excellent work was done at Kernock for two years, but in the 
latter part of r918 the equipment was moved to Truro. | 

A field of 24 acres near the County Hall was rented for the 
purpose, and although to a certain extent the removal has 
meant afresh start, with the usual disadvantages attendant 
on removals, the work has gone steadily on under the same 
manageress: 1,120 day-old chickens, 1,674 eggs for hatching 
and 40 stock birds have been distributed from the Station 
during 1919. The present position of the Station is very suit- 
able for demonstration work, of which advantage is being taken, 
and Miss Watson, the manageress, has been able to extend the 
value of her work by visiting and giving practical lectures in 
the county. Miss Watson is now training an assistant in the 
work. | 

Useful evidence of the value of the stock is given by the trap- 
nest records, which show the averages for the flocks for the 
first six months of the year (commencing immediately after 
removal) as follows :— 

Average for Leghorns (6 months) 134°2 eggs per bird. 
* Wyandottes (6 months) 1164 oy 

The laying of the Leghorns was very consistent ; the lowest 

score in the six months was 123, and only six birds failed to 
lay 130 eggs. 
_ A drawback to the establishment of a complete holding for 
poultry on a small scale,such as is the case with these Incubating 
Stations, is the difficulty of finding holdings possessing suitable 
buildings. A substantial building is needed for incubation 
purposes, and good accommodation must be provided for the 
storage of food; the initial expense is, therefore, proportion- 
ately high. 

Although these Stations have efficiently demonstrated the 
possibilities and methods of managing poultry on a small 
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holding where the necessary buildings exist, it would be a 
distinct advantage if they could be carried on in connection 
with a Farm Institute, where there would be better facilities 
for demonstration work, and the Station could be run more 
economically. 


TITHE RENTCHARGE. 


Redemption by an Annuity—The Tithe Act, 1918, gave land- 
owners who desire to redeem the tithe rentcharge on their 
land the option of paying the consideration either in cash 
or, under certain conditions, by means of an annuity, The 
amount of the annuity has to be calculated in the following 
manner. To interest not exceeding 5 per cent. per annum 
on the consideration money is to be added such sum as 
would be sufficient, if the periodical payments thereof 
were accumulated at compound interest at a rate not 
exceeding 4 per cent. per annum, to produce an amount equal 
to the consideration money at the end of the said period. 
The total of these two sums will give the amount of the yearly 
or half-yearly payment of the annuity as the case may be. 
In an average case the amount of the annuity for 50 years 
required under the Act to discharge the consideration for 
redemption of {100 tithe rentcharge, if attached to a benefice, 
would be about £104, andif not attached to a benefice, would be 
about fg1. In this connection it may be noted that the sum 
payable under the Tithe Act, 1918, in respect of every {100 
tithe rentcharge which becomes due on or before the Ist 
January, 1926 is £109 3s. 11d., and that after that date the sum 
payable is to vary from year to year in accordance with the 
average prices of wheat, barley and oats for the fifteen preceding 
years. 


It is important to note that under the Tithe Act, 1918, the 
Minister’s power to determine, on the sole application of the 
landowner, that the consideration for redemption shall be paid 
by an annuity, is limited to applications made on or before the 
Ist January, 1921. Henceforward the consent of the tithe owner 
to redemption by annuity, instead of by a cash payment, will 
also be necessary. Moreover, in some instances, landowners 
will doubtless find that their land forms part only of an area 
charged with tithe rentcharge, so that an altered apportionment 
will be necessary before an application for redemption can be 
lodged. In such cases application for altered apportionment 
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should be made forthwith. The proper forms and any instruc- 
tions that may be necessary will be supplied, post free, on re- 
quest to the Ministry at 3, St. James’s Square, London, 5.W. tr. 

Compulsory Redemption.—When the tithes in kind were 
commuted into tithe rentcharge under the Tithe Act, 18306, 
and the amending Acts, a tithe rentcharge was in some parishes 
charged upon each field and in other parishes upon each farm. 
Since the commutation, however, lands in many parishes have 
become minutely sub-divided in ownership, either for building 
or other purposes, and in such cases the tithe owner has the 
right to call upon the owner of any part of the original field or 
farm as shown on the tithe map to pay the whole tithe rent- 
charge, leaving him the extremely difficult and expensive task 
of recovering from each of the other property owners concerned 
a due contribution towards the amount so paid. The most 
satisfactory course open to the property owner thus called upon 
to pay the entire rentcharge is to apply to the Minister for its 
compulsory redemption. The Minister assesses the total cost 
of redemption, including the redemption money and the official 
fees, among all the properties comprised in the site of the origi- 
nal field or farm, and collects the assessments from the owners 
of such properties so that each property owner is required to 
pay a fair share and no more. 

Tithe owners also have the right in such cases where the land 
is minutely sub-divided to apply to the Minister for the com- 
pulsory redemption of the tithe rentcharge. They are also 
entitled to apply to the Minister for the compulsory redemption 
of any tithe rentcharge not exceeding 20s. charged on fields 
which have not become sub-divided. 

One series of compulsory redemption cases now in progress 
affects 4,500 property owners in the district of Aston-juxta- 
Birmingham. The schedules of assessment of redemption 
money and expenses and the plans will in due course be 
deposited in the locality for the statutory period and twenty- 
one days for inspection by all persons interested. Any 
objections to the schedules will require to be heard and 
determined under Section 39 of the Tithe Act, 1860. Asis 
usual in proceedings of this character, most of the objections 
will doubtless emanate from property owners who have been 
fortunate enough to escape payment of the tithe rentcharge 
altogether, their shares having been paid by one of the owners 
in the original field of which their property forms part, as 
owner who has not thought it worth while to go to the trouble 
to recover contributions toward the payment made by him. 
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The fact that they have thus escaped payment does not, however, 
exempt them from their liability to contribute to the cost of 
redemption. 

The Custody of Documents relating to Tithes.— Lands in 11,787 
parishes in England and Wales are subject to tithe rentcharge. 
The amount of this charge on any particular property may be 
ascertained by inspecting the tithe map and apportionment 
for the parish in the custody of the Ministry. Certified copies 
of each map and apportionment have been deposited in the 
parish, usually in the custody of the Incumbent and Church- 
wardens. Copies are also to be found in charge of the Registrar 
of the Diocese. The parish or Diocesan copies are open to 
inspection on payment of a charge of 2s. 6d. According to 
complaints which reach the Ministry from time to time, many 
of the parish copies of the apportionments and maps are in a 
worn and damaged state, while others have been entirely lost. 
This is no doubt due, partly to the practice of some custodians 
of unlawfully lending the documents out of their custody and 
partly to collectors of the tithe rentcharges being permitted to 
keep the documents, even in cases where they reside and carry 
on business out of the parish. Should a sealed copy of a tithe 
map or apportionment be in the possession of a person other 
than the persons legally entitled to hold it, any two Justices 
of the Peace for the County, or other jurisdiction within which 
the lands are situate, may, upon the application of any person 
interested in the lands or rentcharge, order the document to 
be removed from the custody of the person who unlawfully 
holds it and to be deposited in such other custody as the Justices 
may think fit, having reference to the security and the pre- 
servation of the document and to the convenience of the parties 
interested therein. Another means of dealing with cases 
where documents of this character are in unlawful custody is 
afforded by Section 17 (8) of the Local Government Act, 1894, 
which provides that Parish Councils may give directions 
as to the custody in which statutory parish copies of tithe 
apportionments and maps and of other tithe documents 
shall be deposited. This Sub-section further provides that the 
Incumbent and the Churchwardens on the one part and the 
Parish Council on the other are entitled to reasonable access 
to the documents, and any difference as to the custody or 
access is to be determined by the County Council. 

Apportionment.— Where an estate charged with one tithe 
rentcharge is broken up and sold off in lots, it is 
often provided in the conditions of sale that the respective 
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purchasers shall pay the tithe rentcharge in accordance 
with an informal apportionment of the rentcharge made 
in connection with the sale. Landowners cannot, however, 
bind the owner of the tithe rentcharge by any such 
arrangement, nor would the consent of the owner of the 
rentcharge be sufficient in all cases to make the informal 
apportionment binding on all persons who may be the successors 
in title to the land and the rentcharges respectively. Where 
an informal apportionment is made, disputes and litigation 
not infrequently arise, particularly in cases where the lots are 
further sub-divided and resold. As a rule, the only effectual 
mode of apportioning tithe rentcharge is by means of an altered 
apportionment issued by the Minister, and, except in a few 
special cases, this can be done only if a landowner is willing to 
initiate the proceedings. The landowners concerned in any 
proposed altered apportionment may jointly employ an agent 
for the purpose of preparing a draft altered apportionment, 
and arrange for the payment of his remuneration and of the 
official fees. Alternatively, the applicant may request the 
Ministry to prepare the draft and to collect the costs by means 
of a rate levied on the other landowners concerned in such 
proportions as appear to be equitable. There is a widespread 
belief that proceedings for altered apportionment are trouble- 
some and expensive. As a matter of fact, in cases where the 
Ministry is requested to prepare the draft and assess the costs, 
all that is necessary is that the applicant should send in his 
application on the usual form, together with a plan showing 
the properties into which the original estate has been sub- 
divided, in which event the Ministry will do what is further 
necessary in the matter. In such cases the official fees work 
out on an average at about £18 per case, £1 per landowner, 
and Is. 2d. per acre. The necessary forms of application and 
instructions may be obtained free of charge on request to the 
Ministry. 
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IMPORTS OF FOOD. 


THE year Igig may be regarded as transitional between the 
close of war conditions and the resettlement of trade on a peace 
foundation. Foreign and colonial markets are once more 
opening wider their doors to the British purchaser, and in the 
matter of food supplies the British farmer is again confronted 
with the prospect of increased competition from overseas. 
The returns relating to the agricultural imports and exports 
of the United Kingdom for the year I91g contained in the 
Trade and Navigation Accounts recently issued by the Board 
of Trade* show the extent to which this trade has so far been 
able to recover as a result of the cessation of hostilities. The 
returns cannot, of course, be taken to represent the first year’s 
working of trade under normal peace conditions. Trade 
restrictions and the enforcement of the German Blockade 
continued to some extent during the year, while as a special 
relief measure the Allied Governments made provision for 
supplies of food to be sent to meet the needs of starving Europe, 
which in times of more settled harvests might compete freely 
in international trading. 

The total value of the principal articles of agricultural 
produce imported into the United Kingdom, as declared at the 
port of arrival, during the last seven years, was as follows :— 


£ 
I9QI9Q ae =e 4% 40 452,048,000 
1918 a8 are AL .8 423,822,000 
TOU ee wae ie se 357,181,000 
IQI6 oh. oe ah at 305,493,000 
1915 ‘i Je ay Be 276,648,000 
IQI4 i 4% ie ¥ 211,591,000 
1913 oe a : 213,457,000 


These figures represent ae value of of grain and flour, meat 
and animals for food, butter, cheese, eggs, condensed milk, 
fruit and vegetables, hops, lard and margarine, which may be 
grouped together as agricultural products in the sense that 
they compete more or less directly with the igCTERACS of the 
farmers of the United Kingdom. 

The value of our imports during 1gtg has thus increased 
6-6 per cent. on the previous year, and 111-3 per cent. on 1913. 
While the figures for 191g as to quantity may be said generally 
to show an increase over those for 1918, in a number of the main 
articles of import the increase is very small, while others show 


* Obtainable from H.M. Stationery Office, Imperial House, Kingsway, 
London, W-:C. 2, pce 1s. 67. met: 
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an appreciable decrease. Of the principal agricultural com- 
modities, the imports in the total quantity of meat only 
increased 1-3 per cent. ; wheat and barley increased respectively 
23°3 and 231°2 per cent.; while oats decreased 38:9 per cent. 
Butter and cheese show slight decreases, but eggs increased 


substantially. 


Total Imports of Meat.—The quantities and values of dead meat 
(excluding poultry and game) imported into this country during the 
last seven years were as follows :— 


Quantity. Value. 
/ Cwt. 
IQT9Q .. 25,561,099 173,893,874 
T9g18 .. oy 25,227,899 173,386,787 
FOL] «+ oe 19,573,552 IOI ,617,443 
‘IQl6.. ° .. 23,347,347 93,382,476 
LOLS se: aie +} 25,270,030 86,153 ,234 
IQI4 .. e ne 23,587,820 a 62,222,035 
I9gI3 . cr . 23,278,230 551309,358 


The details for the years I919, 1978 and Ig913 are shown in the 
following table :— 


Imports of Dead Meat. 


Quantities. Valuc. 
Description ss ier 3 ——5 i 
IQIQ. 1918. IgQI3. IgIog. Ig18. 1913 
| 7 
cwt. cwt. | cwt, £ 
Beef, ‘fresh and re- f f 
pated . 61492120 7,588,784 | 9203-310 | 30,632,644 3,055,255 16,070,833 
sa ee ie™] 2990 | 14,682 7834 | 1345 97,81= III,070 
Mutton fresh and re-— | ei Soe 
frigerated .. e+ | 4074956 | 2,086,148 5,330,290 | 17;957,556 9,273,646 '10;907,992 
Pork, fresh and re- 
frigerated 136,189 | 99,654 494,264 | — 899,975 685,973 | 1,368,360 
Pork, salted 24,065 11,691 240,597 | 175,588 77,511 | .297;135 
Baron 8,280,923 10,473,562 | 4,857,890 | 73,589,300 90,381,595 (17,428,881 
Hams .. ee 1,813,376 | 17554,943 | 854,995 | 16,091,677 | 13,028,626 | 3,068,251 
Meat, §unenumerated, | 
fresh and refrigerated 1,121,880 690,620 728,329 | 5,543,197 | 3,322,004 | 1,429,907 
Salted | 15,512 23623 || 104,138 105,430 14,165 | 138,409 
Meat, preserved 3,261,749 | 2,188,650 | 889,005 | 27,742,740 | 19,218,168 | 3,707,054 
Rabbits .. a 271,339 | 516,542 | 525,578 701,422 1,206,033 981,376 
Total - 25,561,099 {25,227,899 (23,278,230 173,893,874 173;386,787 55,309,358 
| | | | 
Poultry .— _ Number. | ‘Number. | Number 
Alive 619 IOI 858,979 386 96 37,923 
cwt. cwt. cw, 
ed , + | M7597 9), 940902 ,| 278465 | 4,928,002, | 282.078 | .954540 
Alive .. oe es | _ _ No 7,195 _ 43:412 
Dead .. : iv Serie se ph mee oF 5,392 76,115 


Beef.—No fresh beef has been imported since 1917. 

Chilled Beef was imported in 1919 to the quantity of 125,504 cwt., 
as against 163,959 cwt. in the previous year, and 5,248,004 cwt, in 
rgr3. With regard to value, the figures decreased from £771,137 m 
1918 to £585,346 m 1919. The Argentine (123,804 cwt.) and Uruguay 
(L,7oo cwt.) were the only countries of import; the respective figures 
for these countries in I913 were 5,216,022 cwt. and 31,982 cwt., when 
they also between’them supplied the whole of the chilled beef imported. 
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With regard to imports of frozen beef, imports decreased from: 
7,424,825 cwt. in T9o18 to 6,366,616 cwt. in I9r9 in quantity, and 
£35,310,118 to £30,047,298 in value. The quantity and value of frozen 
beef imported during 1913 were, respectively, 3,952,880 cwt. and 
£6,278,793. The countries whence the beef was consigned were as 
follows :— 


tgt8. 


he 2 £ cwt. £ 
Argentine .. -+ | 39743,914 |17,587,450 | 1,852,807 | 8,541,522 
United States .s | $O50,1 70! | 4,705,081, | 3,583,540 (£8.21 3,746 
Australia .. af re 622,307 | 2,487,164 | 547,660 | 1,969,461 
New Zealand = ee AZ45735° |\*55771 322 388,382 | 1,341,316 
Unngeuay av. ie ae 307,284 | 1,423,602 | 186,411 847,892 


The imports from the Argentine have doubled, while those from the: 
United States have decreased by 76 percent. It may be remarked that 
in 1913 the Argentine sent us half of our imports of frozen beef, and 
Australia one-third ; the quantity received from the United States was 
jinappreciable, 


Mutton.—No fresh or chilled mutton has been imported during the 
last two years. The imports of frozen mutton rose from 2,086,148 cwt. 
in T918 to 4,074,956 cwt. in I9I9Q, or nearly Ioo per cent.; the pre-war 
figure (1913) was 5,204,257cwt. Thus the return of peace conditions has 
shown a rapid recovery in imports, approaching to the quantity received 
before the War. The respective values for I9gI9, 1918, and I9I3 were 
£17,957,556, £9,273,646, and £10,583,930. 

Our supplies were received mainly from New Zealand, the Argentine. 
and Australia, which in 1913 were also the principal countries of import. 


Pork.—No fresh or chilled pork has been imported during the last 
three years, 


Frozen pork was imported in 1913 to the quantity of 15,707 cwt. 
(value £43,255), and salted pork 240,597 cwt. (value £297,135). It 
should be mentioned, also, that in pre-war years Great Britain imported 
a considerable quantity of fresh pork, chiefly from the Netherlands, the 
total for 1913 being 478,557 cwt. America exported to us the;/bulk of 
our supplies of frozen and salted pork, although before the War Denmark 
was, in the latter commodity, by far our principal supplier. During 
the past few years, however, no imports were obtained from that 
country. 


Bacon, Kams.—1It will be seen from the above table that the figures 
for bacon and hams show a considerable increase over those for 1913. 


The bulk of our supplies, both of bacon and hams, came from the 
United States. In regard to bacon, out of the 8,280,923 cwt. imported, 
the United States consigned 5,893,514 cwt. and Canada 2,094,248 cwt. ; 
Denmark, which in 1913 sent us nearly half our supplies, during the 
past two years has exported to the United Kingdom an almost negligible: 
quantity. While the importation of hams has increased so considerably, 
there has been little change in the markets of supply, the United States, 
as always, having sent us by far the largest quantity, with Canada as. 
the only other country of any importance in this trade. 
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Rabbits.—271,339 cwt. of dead rabbits were imported during 1910: 
of which 270,491 cwt. were frozen, and 848 cwt. fresh. In the previous 
year the quantity was 516,542 cwt., all of it frozen. The pre-war figure 
(1913) was 481,964 cwt. frozen, and 43,614 cwt. fresh. Practically the 
whole of our supplies of frozen rabbits, as before the War, was received 
from Australia. 


DAIRY PRODUCE AND ECCS, 
Imports of Dairy Produce, Margarine and Eggs. 


Quantities. Value. 

Description. 7 ae 
IgI9Q. 1918. 1913. IgI9g. 1918. 1913. 
cwt. cwt. cwh £ E £ 

Butter 1,558,172 | 1,578,658 | 4,139,028 | 19,843,964 | 19,769,738 | 24,083,658 
Margarine .. 459,369 | 301,650 | 1,518,297 = 2,229,838 | 1,563,405 3,917,701 
Cheese... «+ | 2,124,715 | 2,357,103 2,297,340 15,219,178 | 15,905,858 | 7,035,039 
Milk, condensed— | 
Unsweetened 1,033,385 900,696 50,008 4,087,168 | 3,495,768 89,984 
Sweetened 2,150,535 | 1,666,994 | 1,202,207 11,835,076 | 9,035,173 | 2,095,437 
Great Great | Great 
hundreds. hundreds. hundreds. 
Eggs 5,644,395 | 2,656,415 21,579,950 | 8,613,326 4,621,649 9,590,602 


Butter.— The figures in the above table show a practically stationary 
import trade, both in quantity and value, for the years I919 and 1018, 
though a big drop on the pre-war figures. It is noteworthy that the -ulk 
of the produce came from distant parts of the world, 318,872 cwt. 
being declared from New Zealand, 267,675 cwt. from the Argentine, 
216,495 cwt. from the United States and 214,689 cwt. from Victoria. 
Denmark, which before the War was by far our principal country of 
import, sending us in 1913 no less than 1,7c6,759 cwt. (or more than 
the total quantity imported in 1919) only exported 290,291 cwt., a 
considerable increase, however, on the 1918 figure of 40,327 cwt. Russia 
exported 6,954 cwt. as against none in 1918 and 1917, but 751,414 
cwt. in I913, when she was the second largest country of import in 
this commodity. 


Cheese.— The quantities of cheese imported recorded in the table 
above show very little drop as a result of war conditions, although 
in regard to value there is an increase of 116 per cent. between 1913 and 
IgIgQ. 

There was considerable change in the countries whence we re- 
ceive our supplies. The New Zealand trade increased from 547,182 
cwt. to 1,239,553 cwt., while a decrease from 1,293,768 cwt. to 647,212 
cwt. is to be noted in the case of Canada, and from 22,449 cwt. to 
19,856 cwt. in the case of the United States. The Netherlands figures 
show a decrease from 291,895 cwt. to 79,217 cwt. It may be stated that 
before the War Canada was easily the leading country of import, supply- 
ing us with more than half of our total imports, New Zealand being 
second and the Netherlands third. 


Eggs.—The number of eggs imported during 1919 was 5,644,395 
great hundreds, as against 2,656,415 great hundreds in 1918 and 
21,579,950 great hundreds in 1913. The values of these quantities were 
declared, respectively, at £8,613,326, £4,621,649, and £9,590,602. The 
figures show that the importation of eggs, which decreased very con- 
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siderably as a result of war conditions, has shown a marked increase 
during the past year, although it is still a great deal below the pre-war 
quantity, while the cost to the British purchaser has not decreased to 
any very appreciable extent. The marked fall in our imports of eggs 
is perhaps due chiefly to the fact that Russia during the past two years 
has dropped entirely out of the trade. This fact will be better appre- 
ciated when it is pointed out that in 1913 Russia sent us nearly IT ,453,277 
great hundreds, or more than twice the number imported from all 
countries during 1919. A noticeable feature as regards the countries 
whence the eggs were consigned is the increase in the importation from 
North America, Canada exporting 1,476,962 great hundreds (388,985 
great hundreds in 1918) and the United States 1,408,606 great hundreds 
(337,345 great hundreds in 1918). Denmark, however, is our principal 
supplier, sending us 1,638,067 great hundreds iu IgIg as against 
1,170,535 great hundreds in the previous year, but 4,265,000 great 
hundreds in I913. 


GRAIN AND MBAL. 


Imports of Grain, Pulse and Meals, 


Nl 
Quantities. | Value 
Description. | 
TQTQ. 1918. I9I3- | IQIQ. 1918 I1QI3 
| =yerary, = - = = | | eee 
ber iewtii) | (powtste gl J otewte 9, | £ £ 
Wheat ae «- | 71,432,400 | 57,947,610 |105,878,102 | 68,431,182 , 53,097,953 | 43,849,173 
Wheat meal and | | | 
flour -+ | 17,692,170 26,359,600 | 11,978,153 | 25,700,817 | 35,682,697 6,347,771 
Barley - | 16,643,900 5,025,200 | 22,439,248 | 17,836,137 | 5,426,012 8,077,100 
Oats 6,71C,22I 10,982,570 | 18,162,663 6,72315I | 11,529,053 5,671,957 
Peas as tie I.136,35I | 2,180,665 1,978,315 2,583,069 | 5,406,069 1,006,735 
Beans fother than | | 
haricots).. ; 730,975 438,511 | 1,540,405 875,150 641,782 568,189 
Maize .+ | 16,860,900 | 14,490,177 49,154,953 | 13,722,033 13,678,534 | 13,769,793 
Oatmeal : | 1,375,019 | 2,908,429 | 868,877 | 2,319,703 4,823,821 607,761 
Maize meal 2,313,768 1,447,664 | 491,827 | 2,252,446 | 1,631,090 182,413 
Other corn and | | | 
meal «+ |10,3%1,553 14,623,099 10,791,419 | 14,309,047 22,251,683 | 5,413,736 
Total .+ |145,207,257 136,403,525 225,283,962 154,753,635 154,168,694 | 85,494,628 
| | 


Our supplies of wheat during 1919 were received principally from 
the United States (31,768,300 cwt.), Canada (17,857,800 cwt.), Australia 


(14,950,500 cwt.) and the Argentine (6,818,800 cwt.). Barley was 
received from the United States (10,793,200 cwt.) and Canada (4,830,200 
cwt.); and oats from the United States (2,956,021 cwt.), and the 
Argentine (2,069,700 cwt.). 


Maize was chiefly imported from the Argentine (13,914,800 cwt.), 
and Beans from China (526,690) cwt. 


FRUIT AND VECETABLES, 


Fruit.— Raw fruit was imported to the value of {29,685,782 in I9T9Q, 
as compared with 13,515,978 in 1918 and £11,625,979 in 1913. Tt 
is not possible to give the quantities which these values represent, 
but the following figures as to the quantities of certain kinds of fruit 
imported which may compete with the produce of the British farmer 
are of interest :— 


yA 
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Igr9. rg1é. 1973. 


cw. cut, cut. 
Apples .. »» 2,967,284 410,169 3,257,419 
Peat «< as 372,799 2,436 718,928 
Prams’ "2: es 88,291 — 409,877 
Cherries of 19,12! 50 62,267 
Strawberries .. 35,831 -- 15,040 
Currants i 52,531 1,981 108,691 
Gooseberries .. 16,906 a 8,086 
Vegetables.— 
Import of Vegetables. 
Igorg. rgr8. I9QI3. 
Potatoes, cwt. 988,879 I,01 5,793 0,427,316 
Onions, bush. .. 6,931,635 4,342,586 9,105,164 
Tomatoes, cwt. 1,306,368 516,412 I,582,986 


The bulk of our supplies of potatoes came from the Channel Islands 
(744,963 cwt.), with the Netherlands second, and France third. The 
potato harvest in England and Wales in 1919 amounted to 2,733,000 tons, 
which, although 1,476,000 tons less than in 1918 (by far the largest crop 
recorded) is 50,000 tons more than the pre-war average. 

The importation of hops recovered from 52 cwt. in 1918 to 154,453 
cwt. in IQIQ, as against the 1913 figure of 262,184 cwt. The values 
were :—I9Q19, £2,374,115; 1918, £210; and I913, £1,753,003. The 
United States has remained the principal country of import. The 
total production of home-grown hops in I9I9 amounted to 194,000 
cwt., which is half as much again as that of last year, but only about 
less than half of the pre-war average. 


CLOVER STEM-ROT. 


(Sclerotinia trifoliorum, Erik.) 
A. D. Cotton, 
Mycologist to the Ministry of Agriculture and Fisheries. 

THE fact that Red Clover, if grown repeatedly on the same 
land, suffers from ‘‘ Clover Sickness’? has been common 
knowledge for more than a century. For many years the 
nature of this malady was a matter of speculation, but the 
work of various investigators has shown that it is due to at 
least two distinct diseases, the one caused by the eelworm 
Tylenchus devastatrix, and the other by the fungus Sclerotima 
trifoliorum. In spite of this, however, it is only quite recently 
that the symptoms of the two diseases have been generally 
recognised and the appropriate methods of treatment adopted. 

The most recent work* shows that amongst leguminous 
crops species susceptible to one disease are not necessarily 


* See Amos, Ae Jour. Roy. Agric. Soc. England. Vol. 79, pp. 68-88. 
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susceptible to the other, and, vice versa, hence the extreme 
importance of correctly identifying the nature of the disease. 
The present article deals solely with the fungus disease now 
usually termed Clover Stem-rot and caused by the fungus. 
Sclerotima trifoliorum. The Clover Eelworm Disease is dealt 
with in Leaflet No. 46, issued by the Ministry. 

Description of Clover Stem-rot.—Stem-rot attacks the clover 
plant in winter and spring, and causes a rotting of the leaves. 
and shoots. If the attack is slight, the crowns may escape 
damage and later develop healthy growth, but in bad cases the 
fungus works down into the roots and completely kills the plants. 
In damp weather the disease spreads rapidly and in a short time: 
destroys the foliage of whole fields; if dry or frosty weather 
prevails its progress is checked, but it is liable to renew its 
activity with the recurrence of suitable weather-conditions in, 
spring or, indeed, at any time up to the cutting of the crop. 

Careful inspection shows that Stem-rot usually commences 
in November. Spores of the fungus Sclerotinia are at that 
season abundant in the air and give rise to the disease. Having. 
once gained a footing, the fungus, which appears externally 
as a Sparse white mould, spreads readily over the foliage. The 
affected leaves and shoots are quickly destroyed and turn a 
characteristic olive-brown or yellowish-brown colour. Many 
separate spore-infections usually occur in any given area, but 
in addition to this, owing to the close proximity of the clover 
plants, the fungus easily spreads from one plant to another. 

All the stems are not necessarily killed, and the shoots which 
escape injury, together with new buds from the crown, develop. 
fresh growth in spring, though this is naturally rather weak. 
In bad cases, however, the fungus invades the roots and kills. 
the plants outright; and when damp, muggy conditions 
prevail, and the land is thoroughly infested, very serious loss 
over an extensive area May occur. 

Contamination of the Land.—The fungus perpetuates itself 
in the soil by means of resting bodies known as sclerotia. These 
bodies, which are formed chiefly early in the year and in spring, 
are hard, black in colour, and spherical or flattened in shape. 
The sclerotia occur chiefly around the collar of the plants or on 
the dead roots, and may be found 3 or 4 in. below the surface 
of the soil (see Fig. 1). They also occur in and on the stems, 
in which position their development may readily be traced. 
It will be seen that each arises as a dense, white, cushion- 
like growth which soon turns grey and finally becomes firm 
with a hard, black coat. Inside they are white and o: the 
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texture of cheese. It is important to be able to recognise these 
bodies since they form one of the readiest methods of identifying 
the exact nature of the disease. 

The sclerotia, when buried in the soil, are capable of retaining 
their vitality for a number of years. In any case they remain 
dormant during the summer after their production, but may 
germinate with the rains and cooler weather of late autumn 
and give rise to bodies producing spores. In order to germinate 
they have to be near the surface. Those that are deeply 
buried remain dormant and germinate at irregular intervals, 
as they are successively brought to the surface in the ordinary 
routine of farm cultivation. 

On germination the sclerotia give rise to small, brownish 
pink, cup-shaped toadstools (apothecia) (see Figs. 2 and 3), 
which contain in their upper portions vast numbers of spores. 
In common with many fungi belonging to the same group, 
the apothecia when mature forcibly discharge their spores, 
which on a warm, sunny day are visible as minute clouds. 

These spores alight on the foliage of the surrounding plants, 
and readily germinate, thus giving rise to the mycelium which 
produces the new infection. 

Relative Susceptibility of Leguminous Crops.—Ilhe fungus S. 
tyifoorum attacks many kinds of leguminous plants, though 
with varying degrees of intensity. The following list is based 
on observations carried out in Cambridgeshire* :— | 

Common or Broad Red Clover.—Extremely susceptible. 

Late-flowering Red Clover ov Singie-cut Cow-grass.—Very sus- 
ceptible. 

Lucerne.—Very susceptible during the first year, less so later. 

Sainfoin.—Susceptible, especially the first year, occasionally 
severely attacked. 

Trefoil.—Not often severely attacked. 

Alsike or Swedish Clover.—Occasionally attacked, but not 
severely. 

Dutch White Clover.—Occasionally attacked, but not severely, 

It must be remembered that the above list refers exclu- 
sively to the Stem-rot Disease. The names of the varieties 
resistant to the Eelworm Disease will be found on p. 4 of 
Leaflet No. 46. . Of other plants the disease is known to attack 
beans, but crops of peas and tares are apparently quite 
immune. 

Distinction between 8tem-rot and Eeiworm Disease.—!he leaves 
and shoots of plants attacked by Stem-vot die off rapidly in 
late autumn and winter and turn an olive-brown colour : 


* For further details see paper by A. Amos, referred to on p. 1241. 
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subsequently, the black sclerotia develop on the dead roots 
and stems. If the crown is not injured the plants may make 
new growth in spring and largely recover. Stem-rot is more 
or less regularly distributed over the fields, though certain 
portions may be more seriously affected than others. 


In the case of Eelworm Disease the affected plants first Hin 
pale in colour and the new growth is stunted, the stems being 
short and swollen and the leaves deformed. Diseased plants 
may live for some time, but they never recover, the foliage 
finally turning brown and the plants dying away. The 
Eelworm Disease commences from definite spots and spreads 
slowly but steadily outwards from these. 


Control Measures.—In order to starve the fungus out of the 
land as completely as possible, an interval of at least 8 years, 
and preferably 12, should be allowed before sowing common 
red clover or late-flowering red clover (single-cut cow-grass) 
on infested land. 


During this time the less susceptible crops, sainfoin, trefoil, 
alsike, or Dutch white clover should be substituted, either 
alone or with Italian rye-grass. Peas and tares may also 
safely be taken. 


When red clover is next taken it should be sown in conjunc- 
tion with Italian rye-grass or with alsike and trefoil. 


It has been observed that red clover, if sown amongst wheat 
after beans, often becomes badly diseased. This sequence, 
therefore, should be avoided. 


With regard to manures, further research is needed, but 
heavy dressings of organic and nitrogenous manures should 
be avoided, and an adequate supply of lime, potash and 
phosphates will tend to produce robust growth. On rich land 
subject to disease, grazing by sheep in September and October 
is of some value in reducing the thick foliage and so checking 
the rapid spread of the fungus. 


s" I 2 


Fic. 1.—Drawing of dead Red Clover root in spring showing the _ black 
sclerotia at the collar and on the root. 

Fic. 2.—Drawing showing the ‘‘toad-stool”’ like bodies (apothecia) produced 
from the sclerotia with the soil washed away. These fungi develop in late autumn 
and discharge spores which bring about new outbreaks of the disease. 

Fic. 3.—Photograph of a group of apothecia in situ. (For this photograph the 
Ministry is indebted to M.. F. R. Petherbridge, M.A., of Cambridge University.) 


Potato Tubers affected with Skin Spot. 1, 3, 4, Arran Chief; 2, British Queen. 
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Tae SiN orOlL DISEASE ‘OF ‘POTATO 
TUBERS. 


(Oospora pustulans.) 


TuE following is an abridged and slightly modified account 
of a paper by Miss M. N. Owen on the Skin Spot disease of 
potato tubers. The research was carried out in the Ministry’s 
Laboratory for Plant Pathology at the Royal Botanic Gardens, 
Kew, and the original paper was published in the Kew Bulletin of 
Miscellaneous Information, No. 8, 1919. As this little-known 
disease appears to be on the increase, and as it is capable of 
causing considerable damage to the eyes of “‘ seed” potatoes, it 
is thought advisable to reprint a portion of the article and one 
of the illustrations. For technical details the reader is referred 
to the full paper. 


* * & * * * 


Introductory.— The disease known as Skin Spot is one of the 
minor diseases of potato tubers, and one which has never been 
thoroughly investigated. It is essentially a disease which 
develops in storage, a fact which probably accounts for its 
having been so long overlooked and so little understood. In 
certain seasons, however, Skin Spot is very abundant, and it 
appears to be becoming more prevalent than formerly. The 
affected tubers are dotted over with small dark spots, which 
are at times so numerous as to weaken or even to kill the 
eyes, and by disfigurement to lower the market value of the 
tubers. 


In this article a description of the causal fungus, which proves 
to be a new species of the genus Oosfora, is given, together 
with an account of its growth in pure culture, infection experi- 
ments, and notes as to the effects of the disease on the tubers. 
Although there is room for further work to be carried out with 
regard to the Skin Spot disease and the causes contributing 
to its development, it is thought that the results obtained 
should be placed on record, especially since no detailed account 
of the disease exists, and the identity of the fungus causing 
the disease was quite unknown. 


External Appearanco of the Disease.—The external characters 
of “Skin Spot,’ although not very striking, are quite dis- 
tinctive, and there is not much likelihood of confusing it with 
other ‘“spots.’”’ When a large number of potatoes are ex- 
amined it becomes apparent that the spot may assume a some- 
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what different form according to the variety of potato on which 
it occurs. In the case of the coarser-skinned varieties, such as 
“ Arran Chief,’”’ a definite pimple is developed, and the skin, 
which is never ruptured, is stretched tightly over the swelling, 
giving it a rather shiny appearance, which is most marked 
when a number of spots have arisen so close to one another 
that they coalesce. These swellings when dry are very similar 
in colour to the normal skin, but on being wetted stand out 
as a darker brown. In the case, however, of the thinner- 
skinned and smooth varieties, such as ‘“‘ King Edward,’ the 
diseased areas are rarely if ever raised, but consist of small 
sunken dark circular spots with a slightly raised centre, the 
area being brown or even black in colour. The latter agrees 
exactly with the description given by Pethybridge. These 
two forms have never been noted on one and the same tuber : 
intermediates, however, sometimes occur. In the case of both 
the pimple and the flat form, each affected area appears to be 
the result of individual and separate infection, and rarely 
extends for more than I mm. in diameter, or to a greater 
depth than 2mm. _ It has been stated that the rose-end of the 
tuber is more liable to infection than the heel-end, but whena 
large number of specimens are examined this statement is not 
found to hold good. Very frequently, however, one side 
will be much more spotted than the other. Often the spots 
occur so close to one another that many of them merge, and 
thus extend over a considerable area, rendering the tuber 
very unsightly and injuring a considerable portion of the 
surface tissue. 

A noteworthy point in connection with Skin Spot is the ease 
with which an entire spot or scab may be picked out. If 
removed with the point of a needle a white socket of sound 
potato tissue is usually left behind. The explanation of this 
is seen by means of a section, when it becomes apparent that 
the injured area is cuticularised and thus sharply isolated from 
the cellulose parenchyma of the flesh. 

Microscopic Characters.—On sectioning one of these spots 
the hyphal threads of the invading fungus are plainly seen 
among the cells of the potato tissue which have become brown 
and dead. The filaments are exceedingly fine, 2-4 , in diameter, 
hyaline or pale brown. The cell-walls appear to be somewhat 
thickened and cuticularised and to be lined with a brown 
substance, due probably to the decomposition of the cell- 
contents. The¥fungus penetrates below the periderm and 
invades the parenchyma, often to a depth of 12-15 cells. 
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The starch grains in the invaded cells entirely disappear. The 
progress of the fungus is apparently retarded by the cuti- 
cularisation of the cell walls, but attempts are also sometimes 
made on the part of the potato to form definite layers 
of cork below the affected part. In some cases successive 
layers of cork are formed. Early in April, when the fungus 
appears to be most vigorous, the hyphe in the diseased cells 
are very numerous and for the most part hyaline ; but later 
in the season, if similar areas are examined, very few hyphe 
are found, and these are mostly brown, probably as the result 
of age. Judging from the smallness of the area which results 
from each infection, and from the fact that after a certain 
period of time the hyphz, instead of penetrating to fresh cells, 
gradually die, the fungus can be regarded as only a very weak 
parasite on the potato tuber. 

Pure Cultures of the Fungus.—In the article published in the 
Kew Bulletin there followed here an account of pure cultures 
of the fungus in the Laboratory and a discussion as to its 
systematic position. The fungus is named Oospora pustulans, 
Owen and Wakefield, and a technical description is supplied. 
An account is also given of the inoculation experiments carried 
out at Kew, where potato tubers were successfully inoculated 
with portions of the fungus grown in pure culture. 

Possible Methods of Spread.—The following two sets of experi- 
ments were conducted in order to ascertain by what means the 
disease is carried from one season to another, and its method 
of spread in the soil. 

The first set was carried out in pots. Clean tubers of ‘‘ Mid- 
lothian Early,” ‘“‘ Witch Hill,” “ British Queen,” and ‘‘ May 
Queen” were planted singly, at the end of April, in soil with 
which had been mixed peelings of diseased tubers. It was 
ascertained a few weeks later that the fungus was growing 
out from the inner side of the potato peelings, and was develop- 
ing an abundant supply of spores. It is obvious, therefore, 
that the soil could easily be infected in this way. 

The second series was conducted on the experimental ground 
at Kew, in a plot where the soil is a sticky silt. In order to 
test the possibility of the plants contaminating the soil a number 
of very badly infected tubers were planted in spring. The 
results showed that very little spread appears to take place during 
the first season, as on lifting in autumn, the crop was perfectly 
clean and no spots developed on the tubers during winter. It 
should be noted, however, that though the blotches or pimples 
produced by this fungus are sometimes ruptured under artificial 
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conditions, this does not take place naturally, so that in nature 
the fungus does not, perhaps, readily gain access to the soil, 
probably not until after the tubers decay. Should the soil be 
suitable for the fungus, in all probability tubers planted the 
following season would yield an infected crop. 

Economic Importance of the Disease.—Since Skin Spot is a 
disease which develops in store and is not usually visible 
until the early spring, its economic importance might be 
expected to be slight. With regard to ware potatoes this is 
correct, for, as its name implies, the diseased areas are for 
the most part confined to the skin, and though the flesh of the 
tuber is penetrated to a slight extent by the fungus, it entails 
no appreciable waste in peeling. Beyond, therefore, rendering 
the tubers unsightly, and thus somewhat reducing their market 
value, this form of injury is not great. 

In the case of seed potatoes, however, Skin Spot is of con- 
siderably more importance. Whenacropin spring shows much 
infection, or the spots on the tubers are closely crowded to- 
gether, there is a great danger of the eyes being injured. If the 
eyes are unaffected the shoots will grow and the plants will 
yield a normal healthy crop. This has been proved during 
two consecutive seasons at Kew. It should be remembered, 
however, that if the soil be suitable for the fungus it may 
become badly contaminated with the fungns, and future 
potato crops will be- liable to suffer. On the other hand, 
where infection has taken place in the neighbourhood of the 
eyes, the eyes are definitely injured and even killed. Ex- 
amination of tubers affected at the eyes shows that the fungus 
appears to penetrate, particularly deeply, the tissues around 
the eyes, and that in many cases relatively large areas of 
tissue may be killed. It has been observed by means of 
sections that the fungus at times not only kills the tissue 
around the eye, but also that immediately below it. 

Although the primary eyes may be killed, it sometjmes 
happens that secondary eyes may develop. Tubers of “ King 
Edward,” most of the eyes of which had been killed by Oospora, 
were placed in boxes to sprout in the usual way, and it was 
found that of the injured and killed eyes about 45 per cent. 
developed secondary eyes. ‘Sections through some of these 
showed that the new buds had pushed their way through the 
dead tissue. This method of development has been described 
by Goebel* These new buds appeared to be fairly strong and 


* Einleitung in die Experimentelle Morphologie der Pflanzen, 1908, 
pp. 221-222. 
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their Reaiicieelt affords an rs entation ofa iy evcasabiost noted 
when badly spotted tubers were planted at Kew, namely, that 
all the tubers developed strong plants. On account of the 
check at the start, however, the plants would be later, and the 
yield reduced. Though these secondary eyes are undoubtedly 
developed fairly frequently, many eyes are killed-completely, 
and if it can be avoided it is highly undesirable to plant badly 
spotted tubers. It has been suggested that the development of 
Skin Spot is favoured by bad ventilation during storage, but 
from observations made in England last year it is clear that 
Skin Spot is often entirely absent in very badly ventilated 
clamps, and that it sometimes develops in pits where the 
ventilation is at all events quite up to the average. 

The evidence at present available’ points to the fact that 
Scotch seed is more affected than English seed, but the question 
as to whether this is the result of more generally affected soul, 
the nature of the season, or the methods of storage, must remain 
over for a future investigation. 

summary.— The disease of potato tubers known as Skin Spot 
is caused by a fungus belonging to the Hyphomycetes. The 
fungus is not Spficaria solami, Harting, as has been previously 
thought, but a minute species hitherto undescribed, which 
appears most suitably placed in the genus Oospora, and is de- 
scribed as a new species O. pustulans. The fungus grows readily 
as a saprophyte in culture, including agar and gelatine media, 
but more freely on sterilised vegetable tissues. The morpho- 
logical characters of the fungus as seen in artificial cultures are 


described in detail. 


Field inoculations with spores of the fungus were successful 
in a certain number of cases in producing the spot on the tubers, 
and the fungus was re-isolated from the affected tubers. 
Further work on the life history of the fungus is required, as 
it is not certain whether the tubers are infected in the soil only 
or also during storage. The exact type of soil and the con- 
ditions under which Skin Spot develops with i virulence 
are not yet clear. 

With regard to the injury caused by the Wetod ie fungus 
is confined to the surface layers, and is often sharply isolated 
from the mass of the flesh by a layer of cork cells. Tubers, 
however, may be so severely spotted as to be greatly disfigured 
and to be depreciated in value. In addition to this it is shown 
that previous suppositions with regard to the injury caused by 
the fungus to the eyes were correct. When infection takes 
place in the neighbourhood of the eyes these are weakened or 
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killed. In:spite of the fact that in some cases secondary eyes 
are developed, seed tubers may undoubtedly be very seriously 
injured when the fungus is present in quantity. The only 
preventive measure which can be recommended at present 
is to avoid planting diseased tubers. If badly affected tubers 
are planted; not only are ‘“‘ misses”’ likely to occur, but the 
soilis likely to become seriously contaminated with Skin Spot 
fungus. 


AGRICULTURE ABROAD. 


On the basis of semi-official returns Professor Honcamp, of 
Rostock,* gives the following figures as to the consumption 
of artificial manures in Germany during 
twelve months just prior to the outbreak 
of war and twelve months ended shortly 
before the cessation of hostilities : 


Manures in Germany 
and Sweden. 


Phosphoric 
Nitrogen, Acid, Potash. 
(N). (P2 Out (KK; 0), 
Tons. Tons. Tons, 


Ist May, 1913 to 30th April, I914 210,000 630,000 557,350 
Ist May, 1917 to 30th April, 1918 92,334 325,800 779,400 


Calculated in pounds per acre (roughly 32,000,000 hectares, 
80,000,000 acres, under cultivation in Germany 1913-14) these 
figures would work out: 


Phosphoric 
Nitrogen. Acid, Poiash. 
@). SP lOy eek 0): 
LOI32I4 ie. ee as 5°84 7's 15°5 
IQI7-18 .. ails ae he 2°56 9°06 21°68 


This would amount to an application in pounds per acre of 
total cultivated area of the following quantities of sulphate of 
ammonia (20 per cent. N.), superphosphate (18 per cent.) and 
kainit (13 per cent.) (or their equivalents—nitrate of soda, 
nitrolim etc. ; basic slag ; potash'salts). 


Sulphate  Super- 
of phosphate. Kaim 


Ammonia. 
lb. lb. lb. 
1613-64. as at i, 29°2 97'2 119 
EOFZ=-1G. 9 tee ind ae 12°8 50°3 167 


* Ueber Produktion Verbrauch und Bedarf an Pflanzennihrstoffen. 
Fihling’s Landw. Zeitung, 15/16 Heft, 1919, p. 282. 
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To the artificial manures must be added (1) farmyard manure, 
estimated before the War at 200,000,000 tons, with a content 
of 0°3 per cent. each of nitrogen and potash and 0.15 per cent. 
of phosphoric acid, and (2) green manuring, which, it is esti- 
mated, was ploughed in on about 800,000 acres. 


The various amounts of plant food from the different manures 


give the following totals :— 


Nitrogen, P.O. K,O. 

Year 1913-14. Tons. Tons. Tons, 
Farmyard manure 600,000 300 ,000 600 ,000 
Green manuring .. 28,772 7,870 22,798 
Artificials 210,000 630,000 557,350 
838,772 937,870 1,180,148 


The writer points out that the chief anxiety of Germany for 
the future will centre round phosphates, the production of 
superphosphate depending entirely, and the production of basic 
slag to a considerable extent, on imports. In 1910 Germany’s 
output of basic slag was 62°3 per cent. of the world’s total, 
This, however, was only possible with a large import of, chiefly, 
phosphatic ores, the imports amounting to 17,000,000 tons of 
ore as against a home production of 23,000,000 tons. 


An article in the Frankfurter Zeitung* estimates the total 
nitrogen consumption of Germany in 1913 at 222,500 tons, of 
which amount Chilian nitrate contributed more than one half. 
Now that the Aniline Syndicate has decided to double its capital 
by an issue of shares to the value of 300,000,000 marks, it is 
calculated that the output of nitrogen by the Haber-Bosch 
process will reach 300,000 tons annually, which is more than 
the total consumption before the War. The addition of sulphate 
of ammonia and nitrate of lime opens up the prospect of an 
output of 400,000 to 500,000 tons. 


The report of the Swedish War Food Committee estimates 
the total amount of animal manure produced in Sweden in the 
year 1912-13 at 22,612,105 tons. The manurial values assigned 
are, however, about half as much again as those given in the 
German estimate above. No allowance is made for green 
manuring, but, on the other hand, human manure is included. 


* Chimie et Industrie, Vol. 3, No. 1, January, 1920, p. 138. 
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The following table sums up the total tonnage of plant food © 
produced for the year in question :— 


Production and Consumption of the various Plant-foods, 


EQIZ-"3: 
Nitrogen. Phosphoric Acid. Potash. 

Kind of | | 
Manure. | produe- Import-| be Produc- Import- vee | Produc- |Import- pasces 
tion. ation. ae tion. ation. Oa | tion. | ation. fa 

| 

| 
tons. | tons. | tone. | tons. | tons. | tons. | tons. | tons. | tons. 
Anima! manure | 100,836 — | 100,836 | 5r1é@, — 51,156 | 117,745 — /|117,745 
Poudrette .. 333 — | 333 166) — 166 133 —- 133 
Latrine _ 3,90C — | 3,900 3,000 — 3,000 | 1,200} — | 1,200 

Artificial | | 

Manure.. 2,017 | 4,081 6,098 | 3,515 | 28,891 | 32,406 — 19,668 | 19 668 
Total -- |107,086 4,082 | 111,167 | 57,837 | 28,891 | 86,728 | 119,078 19,668 138,746 

| | | I 


[NoTeE.—The totals for animal manure, calculated on the same basis as 
Honcamp’s figures above, work out respectively at Nitrogen and Potash, 
67,836 tons, and phosphoric acid, 33,918 tons. This will reduce the three 
total consumption figures to nitrogen, 78,167 tons, phosphoric acid, 
69,490 tons, and potash, 88,837 tons.} 

(Sv. Allmanna Landibrukssalskaps Medlemsblad, No. 9, 1919.) 


* * * *% * *% 


By a law of 31st October, I919,* local authorities of the 
French departments and communes are empowered to acquire 
land for the purpose of re-selling in lots for 
labourers’ cottages and small holdings. 
The lots for labourers’ cottages, including 
a garden, are not to exceed 10 ares (4 acre); small holdings 
of whatever area are not to exceed 10,000 francs (£400)7 in 
value. The preamble defines the object of the law as being 
to facilitate the acquisition of small properties by labourers 
and by poor families, and it is provided that in disposing of 
the lots regard is to be had to the character of the applicants 
and the number of children. Further, preference is to be 
given to those who, for the purpose of purchase, have obtained 
long term credit from a recognised source. The land is to be 
offered at such a price that the local authorities neither gain 
nor lose on the transaction; the price is to be cash down, 
The conditions imposed upon the purchaser are that properties 
so acquired may not be disposed of for ten years, may not be 
used for other purposes, and, in the case of a small holding, 
that the land be. cultivated by the holder himself or with the 
aid of members of his family. 

* * * * * * 


Peasant Proprietor- 
ship in France. 


* Journal Offciel, 1st November, 1919. 
t Normal exchange. 
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In an article on a strike of farm-hands in the Province of 
Groningen, Holland, which lasted from the 5th May to the 
2ist July of last year, M. F. P. Lohnis* 
gives some interesting facts as to hours 
and conditions of labour in that part of 
Holland. In the north and south-east of the Province it 
is customary to work from 6 to 11.30 a.m. and from I to 
5.30 p.m. In the intervening district (the Oldambt) work 
begins at 5 or 6 a.m., and is carried on until I or 2 p.m. 
Afterwards the labourer’s time is at his own disposal. Many 
of the labourers are provided with a not inconsiderable 
piece of farm or garden land, for ‘the working of which 
they are by local custom allowed the use of their employers’ 
horses, and have certain other perquisites. They are thus 
able to keep a small amount of stock of their own, and are to 
some extent rather small holders than mere labourers. 


Agricultural Labour 
in Holland. 


* %* * * * * 


A RECENT Belgian Jaw on agricultural education, published 
in the Momiteuwr Belge of 1st December, takes the place of 
the law of 4thApril, 1890. The new law 


Edveation in Provides for two higher agricultural in- 
Belgium. is stitutes, at one of which instruction shall 


be given in French, and at the other in 
Flemish. The Government system of agricultural training 
may also include the establishment of agricultural schools, 
both primary and secondary, and courses of teaching and 
lectures on agricultural and horticultural subjects. The 
Government may further, under certain conditions, subsidise 
agricultural and horticultural schools, courses and _ lectures, 
organised by communes, public bodies, or individuals. Hither- 
to the Belgian Government has only possessed one higher 
agricultural institute—that of Gembloux; apart from this 
all methods of instruction provided for in the new law would 
appear to have been in existence under the old. One of the 
most interesting features of the Belgian system are the lectures 
and courses of training on agricultural subjects, for which the 
Government agricultural experts (Agronomes d’Etat) are 
responsible. In the winter of rgto-11x, courses of a varying 
number of lessons were given in 367 centres, and the average 
attendance at each lesson was 65. The lectures for farmers’ 
wives in the same winter numbered 392, with an average 
attendance of 67. Another feature is the travelling school for 


* Tijdschrift der Nederlands. Heidemij., 1st February, 1920. 
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girls (Ecole ménagére ambulante) which gives training in the 
domestic side of farm life, including dairying. The school 
generally remains for about four months in one locality and 
then moves on to another. In the three years ended ror 
there were 79 sessions, attended by 1,372 pupils, of whom 1,221 
obtained the final certificate.* 

The Agricultural School of the University of Louvain was, 
before the War, a very important factor in Belgian agricultural 
education. It was not supported by Government funds. 

* ¥ * % * * 


A TABLE has been prepared, showing the number of live 
stock per I0o acres of cultivated land in the United Kingdom 
and other European countries. The total 
eee cattle per r00 acres in the United Kingdom 
Europe. is 25, aS against 40 in Belgium, 38 in 
Holland, and 32 in Denmark. There are 
g dairy cows to the United Kingdom’s 100 acres, as against 20 
ona similar area in Belgium, 20 in Holland, 18 in Denmark, 
and 15 in Sweden. There are 8 pigs, as against 30 in Belgium, 
23 in Holland, 21 in Denmark, and 26 in Germany. The 
number of goats in the United Kingdom is so small that it 
is not expressed in figures. Switzerland is said to keep 6 to the 
100 acre, Germany 4, and Holland 4. 


NOTICES OF BOOKS. 


The Soil: an Introduction to the Scientific Study of the Growth of 
Crops.—Sir A. D. Hall, K.C.B., F.R.S. (London: John Murray, 1920, 
7s. 6d. net). The third edition of this well-known standard work, 
recently published, is arranged on similar lines to the second edition, 
but the author states that after an interval of eleven years considerable 
revision has become necessary in a book dealing with a subject growing 
so rapidly as the science of the soil. During the period in question the 
chief addition to knowledge has been the extended light upon the 
organisms of the soil, and their functions gained through the Rothamsted 
investigations. The current views upon the structure of clay and many 
of the reactions of the soil in which the clay takes part have been con- 
siderably modified through the development of the conception of colloids 
which has taken place of late years. In many other instances it has 
been found necessary either to record some additional knowledge or to 
modify the point of view. The volume ends with a useful biblio 
graphy. 

Food Supplies in Peace and War.—Sir R. Henry Rew, K.C.B., 


(London : Longmans, Green and Co., 1920, 6s. 6d. net), In this book 


* Situation de l’Enseignment Agricole. Rapport Triennal, Années 1909— 
I9g11, Bruxelles, 1913. 
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Sir Henry Rew is mainly concerned with the condition of agriculture 
in Great Britain before, during, and after the War, from the point of 
view of the farmer and the outlook of the consumer. He compares 
very favourably the returns obtained from British agriculture with 
those recorded in respect of the principal countries on the Continent, 
and suggests that there are indications of a rapid recovery of agriculture 
in Europe, following on the disturbing effect of the War, and that in 
this recovery Great Britain will play no inconsiderable part. A chapter 
of some length on the State control of food supplies during the War, 
and a short concluding chapter on the personal factor in the agricultural 
industry, are likely to be of particular interest to some readers in view 
of the special qualifications of the author to speak on these subjects, 


The Fungal Diseases of the Common Larch.—W. E. Hiley (Oxford: 
Clarendon Press, 1919, 12s. 6d.). The great value of the larch tree is 
known to all foresters, but its successful culture is always risky owing 
to its extreme susceptibility to disease, especially Larch Canker. Many 
investigations have been carried out in the past and much has been 
written, the bulk of which was useful and sound. The appearance of 
a new book on the subject is of special interest, the more so since it is 
the product of a well-known worker in the School of Forestry at Oxford, 
and embodies the results of a special and critical study. 


The book covers the whole field of larch diseases, the dreaded 
canker, the heart-rot diseases which are the cause of unsuspected 
damage in apparently healthy trees, the Honey fungus and the leaf and 
seedling diseases. Much space is devoted to causes predisposing the 
plants to disease, and to cultural details, The chapters on canker deal 
with the canker fungus, its growth in the tissues, its mode of entry, the 
importance of wounds, and many other questions connected with the 
subject. Perhaps the most important paragraphs are those in which 
the author puts forward at length his views on the manner in which the 
trees are naturally infected by the fungus, namely, through the small 
dead lateral shoots. He is of opinion that the entry by means”of 
wounds, though frequent, has in the past been over-estimated. The 
whole section on larch canker is of great importance and should be 
widely read. 


“Only second in interest are the chapters on heart-rots. These are 
dealt with in detail and provide by far the fullest account available in 
the English language. The most dangerous fungus of this group is 
Fomes annosus, which is well known to give special trouble on land 
planted with trees for the first time. A view previously put forward, 
and here elaborated by the author, namely, that poor aeration of the 
subsoil causes the death of the main anchor roots, thus laying them 
open to attack by Fomes, is discussed, and appropriate preventive 
measures are suggested. The general conclusion, however, is reached 
that trees other than larch are more suitable for first rotation on agri- 
cultural land. Chapters on the exceedingly destructive Honey fungus 
and on the seedling and leaf diseases are also given, and the work 
concludes with a general summarv in which many cultural details are 
discussed . 


~4 The work, which is freely illustrated, is a valuable and important 
contribution to the literature of the subject. Its appearance is par- 
ticularly opportune and should be carefully studied by all interested 
in the cultivation of the larch. 
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Syllabus of the Horace Piunkett Foundation Lectures on Rural 
Soclology.—A. W. Ashby (Institute for Research in Agricultural Econo- 
mics, Parks Road, Oxford, 6d., post free). These lectures were delivered 
by Mr. A. W. Ashby at the Barnett House, Oxford, during the 
Michaelmas term, 1919. The course was intended to provide an 
introduction to the study of rural society and to genéral social conditions - 
in agricultural districts. Although not primarily historical, the lectures 
deal with aspects of the history of rural life in England and Wales during 
the 19th century, The reading courses suggested in the pamphlet 
should be of value to outside students. 

Report of the Army Cattle Committee,—Part II.—(London: H.M. 
Stationery Office, 1919. 2d. net.) The Committee appointed in 1917 
to make arrangements for the purchase of cattle in the United Kingdom 
for the feeding of the Army during the latter months of the year 1917 
have recently issued Part II. of their Report. The period during which 
the Committee were called upon to provide the troops in Great Britain - 
with home-killed meat extended from 1st September, 1917, to December, 
1917, and during this time 76,186 head of cattle were purchased and 
dispatched to the abattoirs. The object of the issue of Part II. of the J 
Report is to give particulars of the purchases, including the number and f 
weight of cattle dealt with and the expenditure incurred during the period 
of the work. In their concluding observations the Committee record 
that their methods of organisation of purchase throughout the country 
formed the basis of the rationing and control of live stock by the Ministry 
of Food, which was extended to all civilian supplies at the close of the 
Committee’s operations. 

Part I. of the Report, which was issued in 1918 (price Is, net.), 
contains the statistical data which the Committee used as the basis of 
their action in the purchase of supplies. A number of tables of 
returns of cattle and meat production in this country, are given, and 
should be useful for purposes of reference to those interested in the 
subject. 

Report of the inter-Departmental Committee on Moat Suppiies.— 
(London: H.M. Stationery Office, 1919. 3d.net.) The terms of refer- 
ence of this Committee were ‘‘ to consider and report on the means of 
securing sufficient meat supplies for the United Kingdom at reasonable 
prices, with special regard to the development of meat production in 
the United Kingdom, and to the protection of British markets and of 
producing countries within the Empire from domination by foreign 
organisations.’ ‘This wide subject is dealt with under four headings: 
(t) the present situation, (2) the future production with regard to the 
United Kingdom, Oversea Dominions, and British meat companies 
in foreign countries, (3) distribution in the United Kingdom, and (4) 
general anti-trust measures. The Report concludes with a number of 
conclusions and recommendations. 

Report of the Oversea Settiemont Committee.—(London: H.M. 
Stationery Office, 1920. 3d. net.) This Report is for the year ended 
31st December last, and deals with the question of settlement overseas 
within the Empire, and emigration to foreign countries. The Committee 
make a number of 6bservations and recommendations with a view of 
enabling the Government to deal with the problems which are likely to 
arise during the present period of ‘‘ reconstruction.”’ Certain informa- 
tion contained in the Report may be of interest to intending land 
settlers from this country, although little matter is purely agricultural. 
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Allotments.—In reply to questions by Sir K. Wood, the Parliamentary 
Secretary to the Ministry of Agriculture stated that the Minister had 
power under Section 3 (1) of the Land Settle- 
Replies to Questions ment (Facilities) Act, 1919, up to 19th August, 
in Parliament 1922, when he was satisfied that in any county 
affecting Agriculture. the council were not providing land to be 
leased to a parish council or a parish meeting 
for the provision of allotments to such extent as in the opinion of the 
Ministry was desirable, to acquire land for the purpose. In the case of 
a borough council, other than a council of a county borough, an urban 
district council, or a parish council or meeting, if the Minister was 
satisfied after holding a local inquiry, that these councils and the County 
Council had failed to fulfil their statutory obligations to provide land 
for allotments, he might under Section 24 of the Smallholdings and 
Allotments Act, 1908, as amended by the Land Settlement (Facilities) 
Act, 1919 transfer the powers of the County Council to the Smallholdings 
Commissioners of the Ministry in order that the allotments required 
might be provided. Further, he was advised that there was no power 
under the Smallholdings and Allotments Act, 1908, or the Land Settle- 
ment (Facilities) Act, 1919, for the Minister or a County Council to act 
in default of the council of a county borough in regard to the provision 
of allotments. He went on to state that the details of the constitution 
of the Council of Agriculture for England, the Council of Agriculture 
for Wales, and the Agricultural Advisory Committee of England and 
Wales had not yet been finally settled. In the model scheme for the 
constitution of a County Agricultural Committee, recently issued to all 
County Councils, they were recommended to include on the committee 
representatives of allotment societies. If, in the case of any county, 
the interests of allotment holders did not appear to be sufficiently 
represented among the members appointed by the County Council, the 
Minister would endeavour to secure that adequate representation was 
given to such interests among the members of the committee, which he 
himself was empowered to give. (19th February, 1920.) 


Agricultural Suppiles to mako ths United Kingdom Sealf-Supporting, 
—In reply to a question by Mr. Lambert, the Parliamentary Secretary 
to the Ministry of Agriculture stated that the acreage in the 
United Kingdom under wheat, barley, and oats, respectively, in rg1Q, 
was :— 


Acres, 
Wheat es ae a Xs 2,370,000 
Barley at is bs < 1,870,000 
Dats .. e os “5 - 5,117,000 


| To render the United Kingdom self-supporting in cereals (excluding 
maize and other cereals not usually grown in this country) it was es- 
timated that the area under the above cereals would have to be increased 
by about 10,700,000 acres, assuming average crops and a consumption 
(including seed and tail corn) at the level reached in rorg. 


The number of cattle, sheep, and pigs in the United cme in 
I9Ig was :— 


Cattle _ “A e +» 12,454,000 
Sheep ea = = ». 25,048,000 
Pize? 5. - e i 5 2,914,000 
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On the basis of the consumption in Ig9rg it was estimated that these 
numbers would have to be increased to the following extent in order 
to make the United Kingdom self-supporting in beef, veal, mutton, 
lamb, bacon and hams :— 


Cattle 46 ae ae br 6,400,000 
Sheep ay ae = .. ~ ¥8,900;000 
Pigs ic ex tet ee 6,700,000 


The estimated increase in the number of cattle includes an increase 
in cows and heifers sufficient to produce the milk required to make 
the country self-supporting as regards butter and cheese on the basis 
of the consumption in 1919. (4th March, 1920.) 


Potatoes.—In reply to a question by Major Wheler whether potato 


growers might plant King Edwards, Arran Chief, and Up-to-date in 
clean and non-infected land in the coming season, the Parliamentary 
Secretary to the Ministry of Agriculture stated that he had ascertained 
in consultation with the Ministry of Food that there probably would be 
a shortage of home-grown potatoes prior to the 1920 crop becoming 
available, but that it is hoped to reduce the shortage as much as possible 
by importations from abroad. It was not possible at the present time 
to giveany estimate of the 1920 crop, which would depend on the acreage 
planted and the weather conditions prevailing during the growing 
period. No alteration of the Wart Disease Order was contemplated 
which would affect in any way the varieties of potatoes planted during 
the coming season, but the Technical Advisers of the Ministry were 
giving careful consideration to the question of an alternative policy 
which might give certain concessions to the grower without endangering 
the further spread of the disease. (24th February, 1920.) 


Consumption of Agricultural Produce.—In reply to a question by 
Mr. Lambert, the Parliamentary Secretary to the Ministry of Food 
stated that the estimated consumption by the United Kingdom during 
the year 1919 of wheat, barley, oats, beef, mutton, bacon, butter, and 
cheese was as stated in the following table :— 


Percentage of Home-grown 
and Imported Produce 


Estimated 
Commodity. total sola 
Consumption. 

Home-grown.| Imported. 

tons. | per cent. per cent. 
Wheat oe ‘ie oe 7,395,000 | 2g 73, 
Barley oe os ee 1,950,000 64 36 
Oats.. i oe ae 4,297,000 | 92 8 
Beef and Veal Hy tne 995,000 66 34 
Mutton and Lamb a 368,000 57 43 
Bacon and Hams .. we 447,000 | 19 81 
Butter ee oe oe 180,000 58 42 
Cheese ote oe * 145,000 30 70 


NotTEs.—Cereals.—The quantities are given after deduction for seed, and 
in the case of wheat, for tailings also. 
Bacon.—The quantities given are for bacon as smoked or dried. 
(16th February, 1920.) 
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Sulphate of Ammonia.—Keplying to a question of Mr. Acland, the 
Parliamentary Secretary to the Ministry of Agriculture stated that 
under the existing arrangements the export of sulphate ofammonia was 
prohibited except under licence, an the price at which this material 
was sold by manufacturers and the Ministry of Agriculture and 
Fisheries. In regard to the future, the question was receiving the very 
close consideration of the Ministry with a view to securing adequate 
supplies of sulphate of ammonia and other fertilisers at reasonable 
prices after the close of the present season. (19th February 1920.) 


Foot-and-Mouth Disease.—In reply to a question by Sir R. Cooper, 
the Parliamentary Secretary to the Ministry of Agriculture stated that 
there had been 28 initial outbreaks of invasion of Foot-and-Mouth 
Disease in England and Wales, from which 87 additional premises, 
contiguous or in the immediate vicinity, had become infected, making 
a total of 115 premises actually infected with the disease. With the 
exception of one case in Wales, all the outbreaks had occurred in Eng- 
land and Wales. 


Each centre of initial invasion had been successfully eradicated 
and general dissemination of infection prevented. The Ministry’s 
officers conducted a searching cross-examination of the owner and atten- 
dants of the affected animals with regard to each initial outbreak, but 
so far no connection had been traced. The spread of the disease to 
premises in the immediate vicinity of an initial outbreak had been 
traced to contaminated attendants, feeding stuffs, water, and to in- 
fected animals which changed hands before the Ministry’s officers took 
charge. (3rd March, 1920.) 


Waste Land Roclamation.—In reply to a question by Mr. Doyle, 
the Parliamentary Secretary to the Ministry of Agriculture stated that 
works were now being carried out for the reclamation of land in the 
neighbourhood of Wainfleet, on the northern shore ofthe Wash. Several 
schemes for the reclamation of land were prepared subsequent to the 
Armistice, with a view to finding employment for demobilised men. 
In ‘view, however, of the urgent need for the curtailment of all public 
expenditure, it was recently decided that none of these schemes, other 
than that already referred to, should be proceeded with. (ist March, 
1920.) 

Live Stook. In reply to a question by Brigadier-General Colvin, 
the Parliamentary Secretary to the Ministry of Agriculture stated that 
the Ministry were in constant communication with the Ministry lof 
Food as to the slaughter of young stock, but in view of the comparative 
failure of the various Orders that had been made with the object of 
restricting slaughter it was considered undesirable to make any further 
Order of the kind at present. It was hoped that the situation would 
right itself when meat was decontrolled, but if not the matter would be 
further considered. (ist March, 1920.) 


Tomato-growing.—In reply to a question by Mr. Gwynne, the 
Parliamentary Secretary to the Ministry of Agriculture stated that 
he could not agree that the tomato-growing industry was in any way 
overlooked by his Department. A grant was.made to the Lea Valley 
Research Station, where many matters concerning the production fof 
tomatoes were dealt with. The technical officers of the Department 
were fully qualified to deal with questions of culture, packing, grading 
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and marketing, and their advice on these matters was often sought. 
The question of obtaining statistics concerning the home production 
of tomatoes was engaging the attention of the Ministry, but the diffi- 
culties of obtaining data were very great. He understood that weekly 
returns of the imports of tomatoes could be obtained on application_to 
the Commissioners of Customs and Excise. (3rd March, 1920.) 


Potash Imperts from Germany.—In reply to questions by Sir R. 
Cooper, the President of the Board of Trade stated that no import 
licences were required for the importation into this country of potash 
from Germany. Certain quantities of potash salts had been received 
from Germany by His Maiesty’s Government as part payment for food 
supplied to Germany. They were taken over from the British Govern- 
ment by the British Potash Company for resale under the authority of 
the Potash Distribution Committee, which was set up to regulate the 
prices and conditions of sale. Maximum prices to consumers had been 
fixed, and the profits of the British Potash Company were limited to 
I per cent. of the gross turnover of the contract plus one-third 
of any further profit, the remaining two-thirds reverting to the 
Government. : 


He further stated that he did not know anything about the commer- 
cial importation of potash. No import licences were required, but in 
so far as we receive such potash in payment from Germany the British 
Government is bringing itin. (16th February 1920.) 


THE monthly crop report of the Ministry on 1st March was as 
follows :—The mild and generally dry weather of February was very 
favourable for field work, but in some districts 
Agricultural Conditions in the north and west ploughing was checked 
in England and Wales by rains. On the whole, however, very good 
on 1st March. progress was made with cultivation, and this. 
work is much more forward than is usual at 
the beginning of March. Spring sowing has been begun early and large 
areas have already been sown in the south and east. Autumn-sown 
crops have improved and, except for beans in some districts, are forward. 
Wheat is healthy and vigorous and a full plant, and winter oats and 
beans are very promising. It is estimated that there has been a con- 
siderable falling off in the area sown with wheat up to 1st March as 
compared with the area sown at the corresponding date last year. 
Probably from one-fourth to one-third of the wheat will need a top- 
dressing in the spring. 


Seeds are very variable; where there is a good plant the crop has 
done well, but thin crops are common in practically all districts, and 
many fields have been ploughed up. 


Ewes are in very fair condition. In the south-west, where lambing 
is now general, the fall of lambs is satisfactory, and losses have been 
few. In other parts of the country lambing in general is only just 
beginning, but so far the fall of lambs has been about the average and 
prospects are favourable. 
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The mild weather has been beneficial to live stock, and they have 
improved during February in some districts, though they are frequently 
in” poor condition. Keep is still scarce but is lasting out better than 
was anticipated, 


There is practically no change in. the labour situation. In nearly all 
districts there are sufficient men available, but many are unskilled, and 
more trained horsemen and cattlemen are required. 


Prices of Ground Basic Slag.—lIn consideration of the increase in 

the cost of production, and of the higher railway rates which have now 

to be paid on the raw materials, fuel, bags, 

Official Notices. etc., the Ministry has authorised basic slag 

. makers to withdraw the rebates of 2s., 3s., and 

4s. per ton previously allowed for deliveries made during March, 
April, and May, respectively. 


The agreed maximum prices for ground basic slag delivered in 
March, April and May, 1920, will, therefore, be the same as those ruling 
from 1st September, 1919, to 29th February, 1920. Inall other respects 
the prices and conditions of sale amnounced in the notice F.P. 493 /S.1* 
remain in force until 31st May, 1920. 


Advisory Committee on Steam Cuitivation and Threshing.—The 
Rt. Hon. the Lord Lee of Fareham, G.B.E., K.C.B., Minister of Agri- 
culture and Fisheries, has appointed a Standing Committee to advise 
the Ministry on all questions affecting the steam cultivation and steam 
threshing industries in England and Wales. The Committee will be 
constituted as follows: Mr. H. L. French, O.B.E., one of the Assistant 
Secretaries of the Ministry (Chairman) ; Mr. John Allen, O.B.E. (Vice- 
Chairman); Mr. A. M. Cole; Mr. F. M. Elgar; Mr. Pearce Ellis; 
Mr. James Falconer, M.B.E.; Mr. Percy Grundy; Mr. J. N. C. Bay, 
and Mr. George Thurlow. 


The Secretary of the Committee is Mr. C. S. Good (Ministry of Agri- 
culture and Fisheries, 72, Victoria Street, S.W. 1), to whom all com- 
munications should be addressed, 


Foot-and-Mouth Disease.—Since the issue of last month’s Journal, 
outbreaks of Foot-and-Mouth Disease have been confirmed in two fresh 
centres, namely :— 


Gloucestershire and Worcestershive.—The first outbreak in this District 
was confirmed on the 12th February at Leckhampton, near Cheltenham, 
The usual Order prohibiting the movement of animals over a wide area 
was issued on the same day. These restrictions have been considerably 
modified. Unfortunately, on the 27th February, an outbreak occurred 
on premises at Ripple, near Tewkesbury, about 15 miles to the north 
of Leckhampton, which necessitated the re-imposition of the entire 
prohibition of movement over an area covering a radius of about seven 
miles around these premiises, No further outbreaks in this District have 
occurred since that date. 


* See this Journal, June, 1919, p. 337. 
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Oxfordshive and Buckinghamshire.—On the15th February Foot-and 
Mouth Disease was confirmed on four separate premises in this District, 
namely :—two near Thame (Oxon), one at Bicester (Oxon), and one at 
Luggershall (Bucks). Further outbreaks were confirmed on the 18th 
February, near Bicester (Oxon), on the 21st February at Luggershall, 
on the 22nd February at Wendover (Bucks), on the 23rd February at 
Merton (Oxon), on the 26th February at Summerton (Oxon), and on the 
27th February near Wendover (Bucks), making ten outbreaks in all in 
this District to date. It has been ascertained that all these outbreaks 
are connected with one another, but no origin has been discovered for 
the initial case. The usual Order prohibiting the movement of animals. 
was issued on Sunday, the 15th February. These restrictions have 
since been modified as regards the Outer parts of the Scheduled District. 

All restrictions on the movement of animals imposed in connection , 
with the outbreaks in Bedfordshire, Northumberland, Flintshire, 
Lancashire, and Wiltshire have been withdrawn, and the restrictions 
in Devonshire have been reduced to a very small area around Bow, 


Rabies.—The only events worthy of mention during the past month 
are as follows :—A case of Rabies was confirmed (on the 18th February) 
in a dog which was in quarantine on veterinary premises at Hersham, 
Surrey. This dog had been placed in quarantine on account of its 
having been bitten by the rabid dog condemned in the case confirmed 
at Addlestone on the 13th January. 

The extent of the area subject to the Orders of the Minister relating 
to the muzzling and control of dogs in South Wales was considerably 
reduced as from the roth March, and the more stringent restrictions 
applicable to the Inner Controlled Area apply only to two small Areas 
in the neighbourhood of Cardiff and Bridgend. 


January Journal: Errata.—On p. 997, lines 8 and g, in the passage 
in the article on Warble Fly describing the most effectual method of 
exterminating the insects, for ‘‘ beginning early in May and continuing 
during June, July, and August,”’ read ‘‘ beginning in February or March, 
and continuing during April, May and June.” » 

Fig. 2 illustrates the fully-grown state of the maggot, and_the 
reference on p. 996, line 28, should, therefore, be transferred to line 33. 


ADDITIONS TO THE LIBRARY. 


Agriculture, General and Miscellaneous— ‘s) 

Martin, J. N.—Botany for Agricultural Students. (First Edition). 
(585 pp.) New York: J. Wiley & Sons ; London: Chapman & Hall, 
I9I9. 12s. 6d. net. [58(02).] ; 

England and Wales, Memoirs of the Geological Survey.—Explanation 
of Sheet 154: The Geology of the Country around Lichfield. (302 pp.) 
London, 191g. 9s. net. [55: 912.] ; 

Harper Adams Agricultural College-—Present Day Difficulties in Agricul- 
tural Production. (4 pp.) [Paper read before the Shropshire 
Chamber of Agriculture, November 29th, 1919.] [63.604(a).] 

University of Leeds.—No. 109 :—Ploughing out of Grass Land. (27 pp-) 
Leeds, 1919. [63-191.] 

Sowerby, J. E., and Johnson, C. P.—British Wild Flowers. (168 ppe 
+ 1600 figures in colours.) London: J. E. Sowerby, Mead Place 
Lambeth, 1860. [58.19.] 
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Field Crops— 

University of Leeds.—No. 112 :—Report on Tests of Varieties of Wheat, 
1916-1919. (16 pp.) Leeds, 1919. [63.311(04).]} 

Hoagland, D. R.-—Relation of Nutrient Solution to Composition and 
Reaction of Cell Sap of Barley. (8 pp.) (Reprinted for private 
circulation from the ‘‘ Botanical Gazette,”’ Vol. lxvili., No. 4. October, . 
1919.) [63.113.] 


Horticulture— 
Spain, Ministerio de Fomento, Minas y Montes.—La poda de los agrios 
(The Pruning of Orchards). (16 pp.) Madrid,,to919. [63.41-195.] 


Plant Diseases— 
India Board of Agrviculture.—Proceedings of the Second Meeting of 
Mycological Workers in India, t919. (68 pp.) Calcutta, I9I9. Is. 
net. [63.292(54).] 


Live Stock— 

Barton, F. T.--The Cottager’s Pig. (63 pp.) London: Jarrolds, rgrog. 
2s. 6d. [63.64(02).] 

Powell, E. J]. —History of the Smithfield Club from 1798 to 1900. (168 pp.) 
London: Smithfield Club, 1902. [63.70(06).] 

Pearl, Raymond.—The Seasonal Distribution of Swine Breeding. 
(Reprinted from ‘‘The Scientific Monthly,’’ September, 1918. (pp. 244 
to 251.)] [63.64(04).] 


Dairying and Food, General— 
Starling, E. H.—The Feeding of Nations : A Study in Applied Physiology. 
(146 pp.) London: Longmans, Green & Co., IgI9. 5s. net. 
[31 ; 612.39.] 
Canada Department of Agriculture——Report of the Proceedings of 
Dominion Dairy Conference held at Ottawa, 25th-28th November, 
1918. (115 pp.) Ottawa, I919. [63.70(06).] 


Veterinary Science 
University of Leeds—No. 111 :—Contagious Abortion in Cows. (4 pp.) 
Leeds, 1919. [619.2(a).] 


Birds, Poultry and Bees— 
University of Leeds—No, 110:—Poultry Keeping. (15 pp.) Leeds, 
1919. [63.651(04).] 
Brown, E. T.—Ducks, Geese and Turkeys. (123 pp.) [Smallholder 
Library, No. 13.] London: C. A. Pearson, 1918. 1s. 6d. net. 
[63.657 ; 63.652 ; 63,658.) 


Forestry— 
Somerville, W.—Some Problems of Re-afforestation. (13 pp.) London: 
John Murray, 1919. 6d. net. [63.49(04).] 


Engineering — 

Clayton, C. H. J.—Land Drainage from Field to Sea. (192pp.) London: 
Offices of “ Country Life,” 1919. 6s. net. [63.14(02).] 

History of the Navigation of the Port of King’s Lyn and of Cambridge ; 
also the History and the Present State of Draining in the Bedford 
Level. Illustrated with Maps. (148 pp.) London: L. Davis & C. 
Reymers, 1766. [63.14(02).] 

Economics— 

Spain, Ministerio de Fomento.—Estatuto de la Mutualidad Nacional 
del Seguro Agropecuario. (16 pp.) Madrid, rorg. [368.5.] 

Hibbard, B. H.—Effects of the Great War upon Agriculture in the 
United States and Great Britain. (232 pp.) New York and London: 
Oxford University Press, 1919. [63(73) ; 63(08).] 

Eve, Sir H. Trustram.—State Control and Agriculture. (113-151 pp.) 
(‘‘ Journal of Farmers’ Club,’’ December, 1919.] 6d. net. ([338.99.] 
Selley, E.—Village Trade Unions in Two Centuries. (183 pp.) London: 

George Allen;& Unwin, I919. 4s. 6d. net. ([331.] 
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Horticulture— : 
Les Plantes médicinales 4 Valenciennes, Avdouin-Dumazet. (Jour. d’Agric. 
Prat., 7th August, 1919.) [63.348.] 
Uber die Zusammensetzung von Gemiise und Gemiiseabfall, M. F. von 
Schleinitz. - (Landw. Jahrb., LII. Bd., Hefte 2 & 5, 1918.) [63.51(04).] 


Plant Diseases— 

Burgundy Mixtures and other Copper Sprays, G. T. Spinks. (Ann. Rep. 
Agric. and Hort? Research Sta., Long Ashton, 1918.) [63.295.] 

Silver Leaf Disease, II. (Including Observations upon the Injection of 
Trees with Antiseptics), F. T. Brooks and M.A. Barizy. (Jour. Agric. 
Sci., September, 1919.) [63.24-41.] 

Silver Leaf Disease, J]. Bininer (Roy. Bot. Gard., Kew, Bull. Nos. 6 and 7, 
1919.) [63.24-41.] 

The Fungicidal Properties of Certain Spray-fluids, II, J. V. Eyre, E. S. 
Salmon and L. R. Wormald. (Jour. Agric. Sci., September, 1919.) 
[63.295.] 

Skin Spot Disease of Potato Tubers (caused by Qospova pustulans), M. 
Nest Owen. (Roy. Bot. Gard., Kew, Bull. No. 8, 1919.) [63.24.] 

Note on Striped Pine Caterpillar (Tvachea piniperda). (Tijd. Ned. 
Heidemaatschappij, October, 1919.) [63.27.] 

Versuche mit Saatschutzmitteln, H. C. Milley and E. Molz. (Landw. 
jJabrb., LIl.Bd., Heft 2, 2918.). [63:294.] 

The Anatomy of the Head and Mouth Parts of Psyila malt, the Apple 
Sucker, A. J. Grove. (Parasitology, October, 1919.) [63.27.] 

Rhizoctonia Disease, or Stem Rot, on Potatoes, D.G. O’Brien. (Scott. 
Jour. Agric., October. 1919). [63,24.] 

A Dry Method of Treating Seed Wheat for Bunt, G. P. Darnell Smith 
and H. Ross. (Agric. Gaz., N.S. Wales, October, 1919.) [63.24.] 


Live Stock— 

Uber Chenopodiaceen als Nahrungsmittel, besonders iiber die als Melden 
bekannten Arten von Chenopodium und Atriplex. Ein Betrag zur 
Frage der Verwendung der peruanischen Reismeide, Chenopodium 
Quinoa, Dr. F. W. Bach. (Landw. Jahrb., LII. Bd., Heft 3, 1o18.) 
[63.259 ; 63.604(a).] 

The Nutritive Value of Feeding Stuffs, J. Alan Murray. (Science 
Progress, October, 1919.) [612.394.] 

Problems of Animal Breeding, J. A. S. Watson. (Scott. Jour. Agric., 
October, 1919.) [63.603.] 

Scottish Pure-Bred Live Stock. I.—Aberdeen-Angus Cattle, James R. 
Barclay. (Scctt. Jour. Agric., October, 1919.) [63.62.] 

The Use of Poppy Seed Cake as a Cattle Food and its Effect on Yield of 
Milk and Composition of the Butter Fat, H. E. Annett and J. N. Seu. 
(Jour. Agric. Sci., October, 1919.) [63.604(a).] 

Die Kunitliche Trocknung und Verfiitterung der Brennessel, O. Fischmann. 
(Deutsche Landw. Presse, 20th August, 1919.) [63.604(a).] 

Sesbania—A Feeding Stuff from South Africa. (Bull. Imp. Inst., Vol. 
XVII., No. 2, April-June, 1919.) [63.604(a).] ; 

The Seed-Crushing Industry, J. W. Pearson. (Jour. Roy. Soc. Arts, 
12th December, 1919.) [63.604(2) ; 664.3.] 

Die Strohaufschliessung nach dem Beckmannschen Verfahren. I.— 
Einfluss der Aufschliessungszeit auf den Umfang der N&ahrwertser- 
schliessung. G. Fingerlingand K. Schmidt. (Land. Versuchs-Stationen, 
Band XCIV., Heft 3 and 4, 1919.) [63.604(a).] 

Engineering — 

Péhl Motorpfliige. (Deutsche Landw. Presse, 27th August, 1919.) 
[63.175.] 

Hand Bepericastide Machine, Hoffmann. (Deutsche Landw. Presse, 
29th October, rg1tg9.) [63.17(04).] 

Economics— 

Zur Entwicklung der Landarbeiterléhne in Preussen, Dr. W. Asmis. 
(Landw. Jahrb. LII. Band, Heft 4, 1919.) [331.] 

Costs of Production and Horse Labour, H. W. Carlton. (Jour. Land 
Agents’ Soc., November, 1919.) [338.58.] 
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Harvest labour Wes s ie rag .. O28, 561 
Holland, conditions in Gronigen ae ee a sap 1253 
Hours of labour, see Wages. 
Houses, effect of shortage on ... ioe ue ais i 945 
Position of agricultural labourer “a ats oda ... 577, 584 
President of Board on re oe aie ne oe 796 
Prime Minister on ... as “e oth 784 
Reformatory and industrial school labour ve utd an 447 
Soldiers, employment onfarm work... Sis aie a 209 
Sunday Jabour = ae 343 
Land, cultivation under Defence of Realm Regulations “vi --. 550, 551 
Land, government owned, in British Isles ins ais 90 
Land sales, restrictions on notices to quit... ae <a a 662 
Land Settlement of ex-service men : 
Canada, scheme of settlement aay se ne 345 
Com pulsory hiring of land by eaey councils... if. . 652, 845 
Cattle holdings BAe a 680 
Farm settlements... aie it sd "332, 458, 678, 1157 
yi for officers ... a we A 652 
Fruit-growing for ex-service men 332 
Government measures for land settlement, and progress made . 674, 676 


Holbeach farm settlement 453 sok hes 679 
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Land Settlement of ex-service men—continued. PaGE 
Land acquired by county councils sh ae abe Ht 327 
Land for holdings, restrictions in choice uaa i a 1029 
Land Settlement (Facilities) Bill, expenditure ... J ... 191, 682 
Land Settlement (Facilities) Act, 1919 bei de ... 782, 961 

3 ,, loans to tenants under i 1030 

Ministry of Reconstruction report fe ve Re ... 80, 348 
New Zealand, settlement of discharged soldiers ... wit ae 187 
Patringtonfarm settlement... “f 195, 332, 679 
Perpetual annuities, procedure for purchase of land by councilsfor . . 845, 943 
Placing of men in employment . 101, 676 
Preference to ex-service men and women i in letting or selling holdings 942, 1029 
President of Board on cee be nes ¢ oa 796 
Prime Minister on... sis sist 784 
Progress... alt ee is #93) 205, 651, 674, 682, 1119 
Rents for small holdings é i : ..682, 1029 
Training scheme (disabled men) ih wht . 677, 843 
a » (men) othe Bie bs . 101, 212, 654, 677 

x (officers) she ee oe 4 329, 566, 678 

Land, speculation i in ahs ain ee Bee che oat 328 

Land tax redemption a ee oe wis “e 458 

Leaflets of the Ministry ... aan 345, 1038 

bound volumes, increase in price : 948 


Legislation, see M inistry of Agriculture and Fisheries and Statutor, 7] Rules 
and Orders. 
Lime, see Manures. 
Lincoln tractor trials af ee ee re 122, 579, 673, 686, 1174 
Linseed, see Flax. 
Live Stock (see also Diseases of Animals, Feeding Stuffs, Import and 
Export Regulations and Meat) : 


Cattle : 
Belgium, measures to improve breeds ; ae cet 848 
British Friesian cow, possibilities for dairy pur poses.. his 131 
Calves, excessive slaughtering _e 2 ioe ays 99 
heifer, rearing .. me Nae 98 
Recorded dairy cattle, instances of ae sales vee ae 849 
Register of dairy cows... - ae ne 599 
Grading ae yas vee ve fee sie uae 644 
Horses: 
Food Production Department horses, disposal eee out 209 
Stallion farm at Wyoming, U.S.A. ie 1136 
Stallions, increased premiums for the thoroughbred show Ag 945 
Super, King’ s and Board’s premium stallions, names and routes 207 
Improvement of live stockin England and Wales, reportfor 1918-19 ... 578, 591 
Live stock and meat production, report of committee on ... e. 632 
Number in England and Wales, 1918-19 te sis »» 1 95,) 750 
»  », Great Britain, 1918-19 et i. eg 633 
, to the 100 acres in certain European countries eae aes 1254 
Pigs : 
: By-laws affecting, eppedl to local authorities not to enforce 
strictly os : eee af ee ete 1040 
Decontrol : aa 35 ace a8 eee 1154 
Importance of rearing cee se 55 ae ete 121 
Insurance clubs ... Sie a8 a “oh to 1180 
linetosy oat ss os ie fe 948 
Prices - sof 98, 107, 203, 341, 642, 643, 739 
Restrictions on sale and distribution, removal ... 107 
Sheep dipping bi BS 4 sae 35h "1037, 1043 
Slaughter of young animals... ps cae oe side 1259 
Louping-ill, see Diseases of Animals. 
Loveday, Hilda: ‘‘ Shelled” grain in oats ... vy ese ae 489 
Lupins, cultivation cist Mee a eo eh die 982 
Machinery : 
Coal supply ae she -» 656 
Committee on machinery and implements Js ane ... 465, 478 
Denmark, implements in use in Bae int he ans 1068 
Drainage implements used in Germany at au 696 


machinery in use in England and abroad bob ove 1080 


bP) 


INDEX 
Machinery—continu2d. 
Labour-saving implements 
Milking machines ... stn 
Petrol and paraffin a 
Ploughs : 


Fowler self-lift stetch plough vas 
Ploughing scheme of the Ministry ... 
Tractor-drawn ploughs an 
Steam threshing, cost 
Threshing committee, appointment ie 
organisation by agricultural executive ‘committees 
tractors for 


Tractors : 
Disposal of Food Production Department tractors 
Implements used with tractors eee : 
Lincoln tractor trials ae ta ae 122, 5 
Road haulage by ide : 
Threshing by 
Tractor ploughs .. 

scheme of Ministry, liquidation 
Trials in 1920... . 7? 

Types 

Women’s Land Army, work with tractors : 

War agricultural committees’ machinery, disposal 

Magnesian lime, see Manures. 

Maize, growth as a soiling crop 
» supplies ie 

Malt supplies for home brewing 

Mangolds : 

Cultivation experiments at Cockle Park 

Fertilisers for - aoe 

Manurial experiments with... 

Trials in Worcestershire, 1915-1918 


Manures (see also ‘‘ Notes on Manures,”’ published ‘periodically in this 


Journal, and not separately indexed as such) : 
Ammonium nitrate ... 
Apethorpe Estate, report on manurial trials, 1917-18 
Basic slag : 


79, 673, 686, 1174 


179, 503, 714, 918 


sie 621 
659, 1261 
660 

689 


209 
488 
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eae 689 
... 486, 689 
* 1155 
1175 

686 

941 

93 


514 
640 
661 


1220 
86, 715 
234 
182 


441 


Comparative values of different grades —s 829 
Grass manuring . ae ve .--611, 1188 
Prices, 1919-20 . ...337, 1261 
Work at Rothamsted during the war - 804 
Blast-furnace dust 387 
Bracken: : +? 916 
Calcium cyanamide 503 
» nitrate 179 
Chopped straw - 1110 
Climate, effect of f ertilisers in overcoming bad effects 1110 
Complete artificial manures aids a 608 
Compound manures ... se i¢. see 1189 
Control 1026 
Farmyard manure, influence on clover crop 124 
£ t making of without animals 21, 501 
i re preservation ~ 1015 
¥ storage to prevent loss 500 
_ respective values of winter and spring “dressings 914 
Gaslime ... , 1110 
Germany and Sw eden, ‘effect of the war on mn. position of 1250 
Grass production, manuring for " “en 607 
Guano x hin Ree 244 
Lime she es ag tA 502, , 613, 717, 828, 918, 1011, "1109, 1186 
Liquid manure : ve 


Magnesian lime 
Mixed manures ¥ ots ow ‘as we 
Nitrate of soda as jie ibe ie 
Nitrogen, use in grass manuring 

- loss through winter rains 

. products committee report 
Organic manures - 


87, 182, 204, 362, 428, 431 


180 


831, 1012, 1187 
264, 829, 1911 


608, 611, 616 
7 917 
awe 1112 

.. 225, 228 
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Manures—continued. 
Phosphates : 
Phosphate rock in ‘Morocco 
Rock phosphates : 
Use for cereals ... 
,, iN grass manuring 
Potash : 
Comparative values 
Determination of value 
Potash salts, prices 
Use in grass manuring 
Prices a 
Rape cake ... 
Refuse, town 
Research work at Rothamsted _ 
Seeds hay, SUE BPP une ts for manuring 
Sewage sludge wae 
Sewage, town Bie 
Shoddy ase 
Bioride of artificial fertilisers ... bis Whe ee 
Straw, conversion into manure oe ne a 
Sulphate of ammonia 
Prices, 1919-20 ... 
Su perphosphate : : 
Cereals, usefor ... 
Grass manuring we 
Importation from Algiers: 
Prices, 1919-20 . 
Meat (see also Live Stock) : 
Beef. production, rations for ae Bs 
Home-grown, decontrol oo oo Ser 
Imports as affected by the war “de 
Inter-departmental committee on meat supplies report ose 
Merrison, J. G.: Extension of education to the American farmer 
Farm drainage machinery Us 
Meteorological office, supply of harvest weather forecasts in 1919 
Middlesex, destruction of rats in 


Middleton, Sir Thomas: Farming of the United Kingdom in ‘peace and 


war: the plough policy and its results ales vse 
Milk, see Dairying. | 
Ministry of Agriculture and Fisheries : 
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ee 716 
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919 

646, 934, 1260 
. 608, 616 

195, 918, 919 
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1018 

1154 

1237 

1256 
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208, 342, 465 
vs 925 
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Agricultural Land Sales (Restriction of Notices to Quit) Act, 1919 ... 662, 961 


Agricultural returns, see Agricultural Returns and Statistics. 


Agricultural wages, Lord Lee and Agricultura] ick Board’s decisions 742 
Agriculture (Councils) Bill oes obs . 865, 962 
Allotments, withdrawal for use for building purposes 1042 
American Gooseberry Mildew Order, 1919 842 
Bee scheme 205, 740, 1027 
By-laws affecting the breeding of pigs and poultry (circular gets 1040 
Cheese-making scheme report, 1918 ... . 304 
we instruction in ... 913 
Conveyance of Live Poultry Order, 1919 559 
Co-operative milk depots eee 5 198 
Corn Production Act, claims for compensation regulations 463 
Cultivation of Lands (Allotments) Order, 1919 5 555 
Diseases of animals outbreaks report, 1918 341 
Drainage of Ouse schemes 4 Act | 729, 731 
review of Ministry’s work .. 1129 
Eastern Counties commercial fruit show, ‘Board’s exhibits at 936 
Education Branch report, 1917-18.and 1918-19 ... 279 
Employment in agriculture return de ae 719 
Flax industry and work of the Ministry 924 
Food. Production Department : 
Piocugh policy during the war 55 Sais 1192 
Surplus government.stocks, disposal Ses 209 
Foot-and-mouth disease outbreaks Gee » 565, 661, 756, 771, 849, 931, 
: vo 948, 1044, 1138, 1261 
Forestry Act, 1919 ..... us . 961, 963 
Commissioners appointed under... we 1039 
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Fream memorial prize 566 
Government agricultural policy, preparation of parliamentary bill j 1025 
Government laboratory report, 1918-19... ate dab 1037 
Grass land improvement, Ministry’s campaign ... .- 1058, "1167, 1169 
Horse and tractor schemes of Ministry, liquidation au a 1155 
Journal errata, April, 1919... wee ade oie ia 348 

A s« «6-day, 1919 ts ot a vind iva 662 
o » September, 1919 ne ai. es baa 1045 
~ » December, abe ras Aa =! HW 1045 
F January, 1920.. i pee di 1140, 1262 
Journal, increase in price an +. 850, 947 
Journal supplement on ventilated and unventilated milk churns ... 929 
Land Settlement (Facilities) Act, 1919 . v3 732, 737, 961 
bs %, id Act, 1919, loans to tenants under... 1030 
i Bill, expenditure vie a2 45 191 
Land taken under Defence of Realm Regulations.. oy ..- 5D0, 551 
Leaflets axe an J te oe ...345, 1038 
,, bound volumes, increase in price ar Tee Vi 948 
Live Stock Branch report, 1918-19 ia one oe 6 5978, 591 
Milk and Dairies Act, 1919... aa dit ie abs 962 
Minister of Agriculture, appointment ... de 1028 
Ministry of Agriculture and Fisheries Act, 1919 . "865, 961, 962, 1129 
Ordnance Survey, issue of special reports on the mineral resources 
of Great Britain... . ase rts 7 6 1040 
Parliament, questionsin . ea) | Oe “195, 327, ‘455, 339, 930, 1025 
Permanent pasture, measures f< or improvement (circular letter) oa 932 
Pirbright Cattle Station, official denial of rumours ee a 1035 
‘Ploughing orders for cultivation of land sf Ae 1025 
Ploughing scheme of the Ministry ‘ mae ae .--849, 1025 
Poultry industry, organisation by the Ministry oe att «es» 92, 930 
President’s message to agricultural executive committees .. .-. 673, 732 
uit x women’s land army ae deo iad 938 
Po speech on Government agricultural policy ... --» 769, 790 
Prime Minister’s speech on Government agricultural policy -«» 769, 772 
Rabies Order, 1919 ... 199 
Rabies outbreaks, 121, 201, 341, "466, 565, ‘661, 756, 849, 931, 949, 1045, 1138, 1262 
Rats and Mice (Destruction) Act, 1919 .. of 961, 1028 
Report of insect. and fungus pests of plants i in 1918 as = 1141 
Royal Commission on agriculture, kc aanaing oF oF 466 
Interim report ... bad oe .-» 964, 967 
Rural Industries Branch of the Ministry re a ont 1959 
Seed potato regulations waa ee tas oid 1023 
Seed Testing Station, see Seeds. 
Sheep, double dipping ab dns fe ata id 1043 
Silver Leaf Order, 1919 Be sti Ws Ws Use 935 
Small holders’ guides... oli 3 
Tithe, Copyhold, Commons and Survey I Branch report, 1915-18... 5AT 
Tithe rentcharge redemption ... ses 79, 155, 208, 363, 1232 
Veterinary Branch report, 1918 «de “is 749 
Vote and expenditure of Board, 1912- 19° abe 97 
Wales, essays on agriculture for the National Eisteddf od, 1920 ure 1045 
» Office of the Ministry in con $2 Gd p H- 662 
Wart disease of potatoes, see Fungi. 
Weekly notes for farmers adi Ai vit bs 3 
Women’s institutes ... wwe it ..939, 1126 

Ministry of Food, continuation of f ood control bee a. ont 563 

Ministry of Reconstruction, report on work .. «. 77, 348 

Montgomeryshire, planting potatoes immune from wart disease ie 641 

Morocco, phosphate rockin - add a we bee one 627 

New Brunswick, see Canada. 

Newton, Sir D.: Organisation of the village dx uae vee 226, 247 

New Zealand, settlement of rialcageiaa soldiers ase a od 187 

Nightjar, agricultural value one eee ast 992 

Nissen huts We au tus das one ane ot 1181 


Nitrate, see Manures. 
Nitrolim, see Manures (calcium cyanamide). 
Norfolk, drainage operationsin ... ae ese ose eos 381, 922 
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Notices of books : Pace 
Birds beneficia] to agriculture .. ous ie A -- 215 
Botany for agricultural students o sis 1140 
Cattle and the future of beef production i in England - vr 1141 
Chemistry for agricultural students pas 34 at. 1140 
Commercial poultryfarming ... ae bs ue sai 1141 
Co-operation for farmers ats ie ae 110 
Cottage buildings in eob, pisé, “chalk and ‘clay Geb — ‘ei 1046 

“ Country Life ’’ book of cottages a Be 1046 
Development of English agriculture and rural life E: et wt 
Farm tractor handbook ea ay oe ES. ant 110 
Farmers’ clean milk book om outs a owe le 851 
Food supplies in peace and war B ae it i. 1254 
Fungal diseases of the common larch ... BEA ohass iis 1255 
Handbook on the law of allotments’... saF iw 1142 
Harnessing the hottest heat and the coldest cold sds ae 214 
Insect and fungus pests of plants in 1918 ae os ssh 1141 
International year-book of agricultural legislation ee ii 1047 
Land drainage from field to sea 5 di hi as - 1140 

, settlement +e vie oi} a 5a abt 215 

Physiology of farm animals... 1140 
Syllabus of the Horace Plunkett Foundation “Lectures. on Rural! 

Sociology ae A ea ‘dt si ee 1256 

The soil ner eee oes one nee = ean 1254 

World’s meat future ... mae eae oe oh eal 1141 

Oats : 

Acreage of United i laut DOV TRA S. gid ee ¥ ix, 195 
Control ade 23s ves ‘tt Se 839 
Growth as a soiling crop oe oi bs eee ido d12% 513 
Laying of crops see — sch 552 309 
Guaranteed prices... shee Ee pea (de) 97, "549, 636, 964, 967 
Increased retail prices ost ae a 334 
Restrictions on use ... sini $e 5p — as 563 

** Shelled ” grain in és a3 nf eis 38 489 
Sowing of winter oats ee ee se 38 st 640 
Spring oats, fertilisers for : of! gat rey 84 
Varieties in the cultivation of pea and oat hay ... Zs Ae 1100 

Oldershaw, A. W.: Asimple method of making silage “de od 450 
Value of lupins i in the cultivation of poor light land * 982 

Olive, G. W.: Report on manurial trials carried out on the Apethorpe 
Estate, 1917-18 ss : - 441 

Onion smut gu ae aes ae bie a 168, 176, 1098 

», white rot disease ... a met » ie ez 177, 178, 1093 

Onions attacked by dodder ; 6 836 

Ordnance Survey, issue of sper reports on the mineral resources of Great 
Britain oe eh eae sig ads 1040 

Ormskirk, potato trials as to wart disease... seh a 842 

Ouse, drainage operations cae bie in 729, 731, A72 

Owen, B. G.: Lincoln tractor trials wes odie bie sa 686 

Owen, M.N.: 

Skin spot of potatoes eee cae ge TY. 1245 
White rot disease of onion bulbs oor bat oA: bas 1093 
Paine, 8S. G.: ‘Stripe’ disease of tomatoes ote ae, aes 998 


Paraffin for machines, see Machinery. 
Parliament, questions in : 


Agricultural executive committees Sols ee “ , 931 
y Organisation Society — bee sels 95, 840, 931 
5 produce, consumption ae bs oes seh 1258 
. show and entertainments duty , aS 328 
3 SHEDUPEt to make the United a Kingdom self-supporting . 1257 
Allotments ... Sis 1256 
Apples mi oa ee ods veh ot S55 840 
Barley ons soe eee ais oe bag is 839 
Bee disease si ue aut see ales os 1027 
Butter wie se Bm was ee 1027 
Cereals, acreage, 1917-18 ou ge aa ie = 195 
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) Entomological research V3 i 1s ry a: 456 
| Feeding stuffs a we es a oe ... 91, 1026 
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Harvest labour aa vt sty pe a Yr 328 
Hay al wad ar or we od gt 455 . 
Hops ay 3 bad se a y ... OL, 1026 
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Land, government-owned, acreage and rent das a ‘ 90 
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» speculation in ... sid cbs VA ye 328 
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¥ slaughter .. ei “iS uf ere Bee 1259 
Machinery ... as nee bis ~~ ca 403 93 
Milk control ine Ne ve am bf 456 
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Sulphate of ammonia . aes big’ doh a2 > 1258 
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‘Tomato growing a re ae a aT ai 1259 
Wages ai ee ao xe by wa 93 
| Waste land reclamation Le, +s 4 $33 bes 1259 
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| Pasture : 
Arable and pasture (Government policy) io 769, 772, 790, 1027 
Clover sickness, seeding of land affected a : ; 457 
Fertilisers for 716 
Grazing as compared with concentrated foods in the cost of produc- 
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Grass, increased production by manuring Ae <t re 607 
Grass land improvement, Ministry’s scheme a «+ 1058, 1167, 1169 
“ treatment of land broken up during the war... 5 1127 
Grass seed, tests at Seed Testing Station, 1918-19 ay +a S76 
Permanent pasture, measuresforimprovement ... “as f? 932 
Pig-rearing on pastures in New Brunswick ie a +f! 312 
Red clover or singlecut cowgrass mE +)! 51 
Review of plough ‘policy, as grkahes with pastin ure ui BF 1192 
Seeds hay, manuring ; ee ve 1013 
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Pear, growth as a soiling crop Ess sat 404 ye ««. 512, 513 
Peat ‘lands, reclamation in Germany Ra re ie bie 691 
Peach leaf-curl ... cee ne a Lae 823 
Petrol for machines, see Machinery. 
Phillips, E. ; Rothschild school gardens”... 543 
Pigs, see Live Stock. For feeding of pigs see Feeding and Feeding Stuffs 
Pirbright Cattle Station, official denial of rumours respecting . 1035 
Ploughs, see Machinery. 
Ploughing: deep tillage ... esta ia ia 626 
Government policy during the war review ed ‘nt a a3 1192 
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Potash, see Manures. 


Potatoes (see also tae and Sporn PAGE 
Composition as , TT ba ae oats 741 
Control i Se ae she a, 53 wee 91 
Demonstration trials. is fs 5% 7h bet 1131 
Farina flour manufacture a7 ess aa ete 700 
Fertilisers for she as ae ee 84, Wb AT 
Prices, retail, 1918 crop “bs ea om ee Es 196 
Seed potatoes : 

Regulations affecting, summary ... bs fe os 1023 
Scottish, restrictions on importation ails ae oes 106 
Supplies during 1920 . : ma ete 1258 
Surplus potatoes, 1918 crop, claims in respect of = he 334 

Poultry (for feeding of poultry see Feeding and Feeding Stu. ffs) 4 
Anglesey Incubating Station, egg-laying results ... es ek 100 
By-laws affecting, appeal not to be enforced strictly eh ae 1040 
Conveyance of Live Poultry Order, 1919 cee ue fe 559 
Eggs: Imports as affected by the war ... ee 1239 
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,,  Dodnash Priory, 1919 es sg 923 
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Cheese S35; os 460, 558, 156, 937, 1041, 1042 
Corn, guaranteed prices eee 2, , 97, 549, 635, 636, 779, 793, 964, 967 
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Fertilisers... be 5 = a BL 195 
Grain, 1919 crop * oe es aa 2, 97, 549, 635, 636 
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Influence of war on ... ss ee 564 
Live stock ... aie cue ry: 98, 107, 203, 341, 642, 643, 739 
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Meat ore ce #15 "7139, 1154 
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Oats, 1919 crop nee .. 2,97, 549, 636 
n guaranteed prices, recommendations of Roy al Commission... 964, 967 
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Potash salts.. 4 ae a . 646, 934 
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Wool bee 


Prisoners of war, see Labour, 
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Profit-sharing, see Co-operation and Credit. PAGE 
Prosecutions of farmers under Statutory Rules and Orders 110, 662 
Rabies, see Diseases of Animals. 
Rape, feeding value for pigs 1177 
Raspberries, see Fruit. 
Rats : 
Destruction... 203, 211, 227, 557, 579, 628, 867, 925, 927, 933, 1178 
ii campaign abroad ... EP aide 1060 
gassing ” apparatus for 1177 
Middlesex County Gouncil, measures for destruction ‘a ad 925 
National rat week... : ind es au 579, 628, 770 
Second national rat eple.. aw sae He a 867, 927, 933 


Third national rat weck .. 
Order amending Rats Order, 1918 


1179 


.. 202, 203 


Rats and Mice (Destruction) Act, 1919 * ¥ a 961, 1028 


Reclamation, see Drainage and Waste Land. 
Reconstruction of Agriculture : 


Edueation ... ia ie ats 300, 1057 
Ministry of Reconstruction report du «al 77, 348 
Village life ... ont .. 226, 247 
Ref ormatory schools, agricultural training 447 
Rents : 
County councils and land settlement 682 
Determination by arbitration ... 795 
Position as a result of the war ... 1212 
Tithe rentcharge, sce Tithe. 
Reports : 
Army Agricultural Committee report 721 
7 Cattle Committee report.. F 1256 
Canada, opportunities for the settlement of women report 920 
Electrolytic treatment of seeds (Wolfryn pr ‘on ean re 971 
Empire Flax-growing Committee report ae 723 
Employment in agriculture report J 719 
is of women in agriculture report } 1123 
Farms taken over by agricultural executive committees, re ‘cport 255 
Government laboratory report, 1918-19.. dé 1037 
Insect and fungus pests of plants in 1918, report — 1141 
Inter-departmenta]l committee on meat supplies report 1256 
Live stock and meat production committee report. oe 632 
Milk production, report of Travelling Commission ee 325, 465, 538 
‘3 and distribution committee report B. 1005 
Mineral resources of Great Britain, issue of special reports by ‘Ordnance 
Survey .. rey Pa te tee 1040 
Ministry of Agriculture : 
Cheese-making scheme of Ministry report, 1918 304 
Diseases of Animals Outbreaks report, 1918 341 
Education Branch report, 1917-18 and 1918-19 279 
Flax Production Branch report, 1918 aie 725 
Live Stock Branch report, 1918-19 aft da 578, 591 
Seed Testing Station report, 1918-19 868 
Tithe, Copyhold, Commons and Survey Branch report, 1915-18 547 
Veterinary Branch report, 1918... fe 749 
Ministry of Reconstruction report 77, 348 
Nitrogen products committee report 1112 
Oversea settlement committee report... 1256 
Plant diseases at Kew Gardens, 1918, report ‘ 174 
Potatoes, sub-committee of Food (War) Committee re port. 741 
Royal Botanical a Tile committee on educational and scientific work, 
report * 208, 755 
Royal Commission on “Agriculture, interim report 964, 967 
War cultivation in royal parks, 1918, report 2 194 
Wages and conditions of employment in agriculture report 4 
Wild birds protection report 5 vr ‘a 832 
Research : 
Bees and bee diseases, institute for study 1027 
Extension of education, Ministry’s proposals 1057 
Grants-in-aid a 146, 279 
New wheats, research at Cambridge University aa 457 
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Research—continued. PacE 
Plant diseases at Kew Gardens, 1918... at ibe 174 
4, pathology research os sis cies wis 406, 504, 506 
| Research institutes.. ane ae aa ie 287 
Rothamsted, work during the war Ace oa aby 478, 497 
Returns, agricultural, see Agricultural Returns and Statistics. 
Rew, Sir R. H.: The worker’s share in agriculture ... es wos (D0 THOS: 
Ri chards, H. W.: Manufacture of farina from potatoes a: sek 700 
Richardson, H. G.: Lincoln tractor trials... a 686 
Robertson, G. 8.: Possibilities of the British Friesian cow for dairy 
purposes... 131 
Robson, R. : Control of weeds whitlow pepper wort and black mustard 56 
Rothamsted Experimental Station : 
Account of work, 1914-19 as ite hts as eee 478, 497 
Opening of new laboratories... ied os ale ta 826 
Research work in plant pathology ete aie ye 456, 504, 506 
Rothschild school gardens, cultivation : aks 543 
Royal Botanic Society, committee on educational and scientific work ... 208 
Roya] home canner cy 658 
Rural industries, development, encouragement, by the “Ministry. 1058, 1155 
Russell, E. J. : 
Agricultural value of organic manures ... “43 ... 225, 228 
Influence of farmyard manure on the clover crop aes 124 
Report on the proposed electrolytic treatment of seeds (Wolf ryn 
process) before sowing ar 971 
4 Work of the Rothamsted Experimental Stationfrom 1914 to 1919 . .. 478, 497 
ye: 
Growth as soiling crop ies sep ee ae oe 512 
Prices increased, retail a: See she in pil 334 
Restrictions on use... age ae ot na ie 563 
Salmon, E. S. : 
Potato-spr aying, experiment at Wye College Fruit Experiment Station 71 
Potato-spraying experiments at Wye College, 1918 a6 rent k 200 
The ammonium polysulphide wash ; oes 821 
Scotland, raspberry growing on small holdings ov sive sie 396 
Seeds (for seed potatoes see Potatoes) : 
Effect of drying on germination of cereals . 364, 662 
Electrolytic treatment before sowing {Wolfryn process) for increased sre 
ields:s( "5. wee it 
ee and garden seeds tested at Seed Testing Station, qualit Wi OL yess 1102 
Liquid manure on... : wee 87 
Mixtures for 1919 hay crop _... os fs oes Sis 457 
Production in Denmark and U.S.A. ... She ose ise 1135 
Seed-growing in Great Britain one oes vee oe 318 
Seed testing Ha wits de -.. 363, 808 
Seed Testing Station report, 1918-19... vee ee vee 868 
“ Shelled ” grain in oats vee oe vee 489 
Silage crops, suggestions i in choosing seed for dp ae ie 1176 
Testing of Seeds Order, 1918 ... vee 811 


Wart disease of potatoes, immune variety seed, see under. Fungi. 
Sewage sludge, see Manures. 
Sheaves, wet, method of harvesting 64] 
Sheep, see Live Stock. For feeding of sheep see , Feeding and F ceding Stuffs. 8. 
Shoddy, see Manures. 
Shows, see Hxhibition and Shows. 


Silage, a simple method of making ove see 459 
», mechanical pressure experiments in countries abroad... ee 1105 
», suggestions in choosing seed for crops ahd 7 


Small Holdings and Allotments. For settlement of soldiers on small 
holdings see Land Settlemeent of ex-Service Men. 


Allotment, profitable cultivation 184 
Allotments, acquirement of land under Land Settlement '(Facilities) 

Act, 1919 ai dau; 4257 
Allotments, withdrawal for use for building purposes oe iA 1042 
Cultivation of Lands ( Allotments) pasa PSO} ce oe oF 555 
Denmark, small holdingsin ... te ish sp 1061 
France, peasant proprietorship in : ae ae bod 1252 


Land sales, restrictions on notices to quit Be 301 Bice wo foe 


INDEX 


Small Holdings and Allotments—continued. 
Notes on allotments ... vi 
Raspberry growing in Scotland ss 
Rothschild school gardens, cultivation .. 

Royal parks, war emergency cultivation during 1918 
Small holders’ guides of a ite of Agriculture oct 
Tenure of war allotments ro 

Soiling system of dairy farming 
Pea and oat hay 
Summer soiling crops . 
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396 
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. 333, 553 

479, 507, 1159 
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Somerset County Council farm institute 1163 
Somerville, W.: Ear cockles in wheat 907 
South Africa, exportation of live stock 658 
Spraying : 
Ammonium polysulpbide wash 821 
Black currant rust ; 178 
Black mustard (sinapis nigra) 60 
Bordeaux mixture, use against peach- Jeaf curl 824 
Burgundy mixture _,, 824 
Potato-spraying experiments at Wye ‘College 71, 269 
Whitlow pepper ort (Lepidium Draba)... 56 
Stacks, corn 530 
Stapledon, R. G.: Effect of drying on the germination of cereals . 364, 662 
** Shelled ” grain in oats 429 
Statutory Rules ‘and Orders (see also Prosecutions of Farmers): 
American Gooseber ry Mildew Orders be ae 339, 842, 1054 
British Onions Order, 1918, revocation ... St 1032 
Cultivation of Lands (Allotments) Order, 1919 5595 
Dairying : 
British Cheese Order, 1917, revocation if ..342, 1133 
s a » Notices under "55S, 156, 937, 1042 
ef Be (Distribution) Order, 1918, amending de 1032 
,, (Requisition) __,, » rev ocation . 1133 
Butter Order, 1918, order amending 457 
Caerphilly Cheese (Requisition) Order, 1918, revocation A 342 
Be » (Retail Prices) Order, 1919, General Licence 661 
rs ,  Yrevocation : i 1133 
Cheese (Export from Treland) Order, ‘1918, ‘revocation os 1133 
Cream Order, 1918: General Licences : a . 107, 650 
revocation... 1041 
Milk (Licensing) Order, 1918, revocation AL 1139 
, (Summer Prices) Order, 1919 . * 198, 325, 338 
y Amendment Or der, 1919 ae 460 
a (Winter Prices) Order, 1919 ... ' 650 
,, (Use of Churns) _,, 937 
Deer (Restriction of Feeding) Order, 1918, revocation 110 
Edible Offals (Maximum Prices) Order, 1918 __... 196 
Eggs (Prices) Order, 1919 ae 1033 
Feeding Stuffs : 
Cattle Cakes and Meals (Licensing) Order, 1919 se su 644 
Cattle Feeding Stuffs (Committees) Order, 1917, revocation... 211 
s ‘A » (Distribution) Order, 1918, revocation ... 211 
Ys 9 » (Maximum Prices) Order, 1918, General 
Licence 196 
” 33 » (Maximum Prices) Order, 1918, "revocation 211 
+3 bF » (Requisition) Order, 1918, General Licence 196 
» (Requisition) Order, 1918, reyocation ... 211 
Cereals (Restriction) Order, 1919 ... ose 563, 636 
Grain (Prices) Order, 1918, General Licence . ae 334 
Horse and Poultry Mixtures Order, 1917, revocation . 1033 
Oils, Oil Cakes and Meals (Requisition) Order, 1917, General 
Licence -.-196, 1135 
» (Requisition) Order, revocation 211 
Seeds, Oils and Fats Order, 1919... 459 
Seeds, Nuts, Kernels, Oils and Fats (Maximum Prices) Order, 1919 211 
R 4 3 A f General Licence £ 338 
a revocation JE 342 
Fertilisers (Prices) Order, 1919, revocation 1026 


Food Control Committees (Milk Requisition) Order, 1917, “revocation 211 


XX INDEX 
Statutory Rules and Orders—continued. Pace 
Growing Grain Crops Order, 1919, revocation 110 
Land Drainage of Ouse Order 729 
Live Stock : 
Calves (Sales) Order, 1918, Notice 98 
» revocation 342 
Conveyance of Live Poultry Order, 1919 _ 559 
Live Stock (Sales) Order, 1918, General Licences 98, 341, 342 
es a a : orders amending 203 
bs revocation ... . 342, 643 
Pigs (Maximum Prices) Order, 1919 948 
Local Authorities (Food Control) Order, No. 1, 1919 202 
Malt (Restriction) Order, revocation... 661 
Meat (Dealers’ Restriction) Order, 1918, revocation 342 
Meat (Maximum Prices) Order, 1917, revocation : 342 
Meat Retail Prices (England and Wales) Order, No. 2, 1918, revocation 342 
Minimum rates of wages for agricultural workers, order i increasing ... 210, 343 
Potatoes : 
Potatoes (Consolidation) Order, No. 2, 1918, order amending ... 196, 946 
Potatoes Order, 1919 sd ee ... 946, 1023 
,, order amending ee 1032 
Wart Disease of Potatoes Order, 1919 ; . 740, 841 
Wart Disease of Potatoes Order, 1918, Montgomery shire and 
Denbighshire as infected areas ... sts 641 
Wart Disease of Potatoes (Scottish Seed Potatoes) Order, 1919 ...106, 1023 
Poultry and Game (Prices) Order, 1918, order amending — 1033 
Profiteering Act, order applying hay and straw to 1135 
Rabies Order of 1919 ae 199 
Rats Order, 1918, order amending 202 
Silver Leaf Order, 1919 oe ; 935 
Swedes (Prices) Order, 1917, revocation 740 
Testing of Seeds Order, 1918 ... i Sil 
Wool, sale of, revocation of orders 107 
Steam cultivation and threshing, committee on 1261 
Sterilisation, preservation of fruit by 524, 527 
Stewart, J. G.: Land settlement in GAG k ods 1G61L 
Stockman, Sir S. : Ra ROloey: and SRiZeomeIs ey of louping-i 5a Pe ee 
Stockmen, wages ‘ «061, 1137 
Straw : 
Profiteering Act applied to 1135 
Removal of control ... 455 
Standing varieties 311 
Utilisation of crop 1, 18 
Subsoiling 626 
Sugar beet, establishment of industry at Kelham 96, 1000 
Sulphate of ammonia, see Manures. 
Superphosphate, see Manures. 
Sweden, manurial position 1250 
Swedes, cultivation experiments at ‘Cockle Park 1220 
Manuring ex see 1187 
Switzerland, silage experiments bis 1106 
Symon, J. A.: Somerset County Council’s farm institute 1163 
Tenancy, eviction ot 782 
Thatching a corn stack ... SEY 
Theobald, F. V.: Apple aphides 63 
Threshing (see also M achinery) : 
Committees on 659, 1261 
Cost of steam threshing ; 621 
Organisation of agricultural executive committees 660 
Tillage, deep ahs ip Bh 626 
Tithe : 
Apportionment 1234 
1234 


Custody of documents relating to 
Rentcharge redemption 
Tithe, Copyhold, Commons and Survey Branch of the > Ministry 
report, 1915-18... “ 
Tomato-growing industry — 
Tomatoes, stripe disease ... 


"79, 155, 208, 363, 1036, 1232 


547 
1259 
998 


INDEX 


Tractors, see Machinery. 
Tramways on farms 
Transport : 
Agricultural tramways 
Rural, report of a of Reconstruction 
Importance of : fic 
Trefoil, see Clover. 
Turnbull, G.: Increased production of grass 


Turnips, cultivation experiments at Cockle Park 


United States : 
Budget of the Department of Agriculture, 1919-20 
Farm drainage machinery i in use in , 
Importation of certain cereals.. 

horses 

,, live stock 
Seed production i in 
Stallion farm at Wyoming 


”? ” 


Work of International Harvester Company i in pr omoting education ... 


Vegetables (for specific crops see under 2 ala titles) : 
Canning «aa ae 
Cultivation at Rothschild school gardens 
Dodder on vegetables = 
Exhibits at Eastern Counties commercial fruit shows 
Imports as affected by the war as 
Instruction in cultivation for ex- service 1 men 
Preservation, instructionin ... 

Profitable cultivation of an allotment 
Seed cultivation in Great Britain 
Seeds tested at the Seed Testing Station, "1918-19. 


... 785, 800 
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1080 
753 
562 
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Vetches, growth as a soiling crop ... 512, 513 
Village clubs associations .. .. 659, 848 
By women’s institutes and BR! 940 
Lf life, ‘rural industries and 1059, 1155 
a reconstruction 79, 226, 247 
Wages : 
~ Allowances i in lieu of wages... 462 
Arbitration award to labourers in Chatter ris, Ca mbridgeshire 108 
Exemption permits 460 
Farm pupils and minimum wage ans eae , ie 206 
Female workers tes ~ 106, 347, 461, 569 
Gardeners, minimum wage under Corn Pr oduttian Act 1134, 1 137 
Germany, wages of labourers in 453 
Harvest money 206 
» wages . . 347, 461 
is award i in Essex 564 
Hours and wages, Lord Lee and Acricultural Wa ages Board. 742 
Hours, arrangement of ” i 343 
ie in summer, reduction 561 
a reduction 564 
Infirm and disabled workers 206 
Labourers and strike : re 93 
Labourer’s share in agriculture ; ... 577, 584 
Legal decisions affecting minimum wages 1134, 1137 
», proceedings for enforcement of orders Am 207, 462 
Liquor as part payment of wages ; 344 
Michaelmas money ... san ait ond 206 
Milk prices, relation of increased wages to rif RT 930, 936, 1009 
Minimum rates, increased oF ma! Hy de 210, 343, 460 
Overtime rates i. ved “i se 12 461 
President of Board on 742, 796 
Prime Minister on... "7184 
Report on wages and conditions of employ ment in n agriculture 4 
Stockmen oi 561 
minimum wage under Corn Production “Act 1137 
Sunday labour watt pee es Gia Fe 343 
Women’s land army, increase ... dae das aaa 160 
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PaGE 
Wain fleet, land reclamation oe esis ee ow 2 1259 
Wales : 

, Essays on agriculture for the National Eisteddfod, hat sx te 1045 
Labourers, conditions of living oat ce . 13 
Welsh Office of the asi oe sae oe ei, fe 662 

Warble Fly ae Se Sire bia 995 
Wart ‘iscnas of potatoes, "see Fungi. 
Waste land, reclamation and nproyemeyt kegs also Drainage) : 
Germany, land reclamation in. : oS Bas = 691 
Reclamation of wasteland ... a so ibs ake 333 
Wainfleet, operations at Le cae ike ral a 1259 
Weeds : 
Black mustard Se r Ser seen (Ul Si sa 60 
Canadian water weed * 3 a2] 
Dodder in clover, tests at Seed. Testing ‘Station, 1918- 19 . ee Sod 879 
,, On Onions and carrots ~o ada 836 
Effect of artificial manures on de ee ae. rote 620 
Growth with soiling crops = ve wat Bice 25 519 
Poisonous plants ee See $35 ae ee 226 
Research work at Rothamsted — aide &: Bi ei 506 
Whitlow pepperwort .. bes cE ask 56 
Yellow rattle, experiment on eradication. Aap Ais aa 837 
Cuscuta ae =e as ie ce Sek is 836 
-Edodea canadensis ... 3 ue 33% dt ae 321 
Lepidium Draba 33 ce 53: Bide He tn 56 
Rhinanthus Crista-galli rae oh a 3 xe 837 
Sinapis nigra oe ane sas g de dit Bi: 60 
Wheat : 
Acreage of United eee: w aE Net ae =e =e ne 195 
Ear cockles in ik iy As is 907 
Growth as a soiling crop =: ai a3 ahiy 513 
Home-grown, disposal of 1918. crop a ve is fe 9] 
Laying of crops a eu 5 86 ie Sa 309 
New varieties, Fenman and Yeoman Er 457 
Guaranteed prices... ap ee 2 97, 549, 635, 964, 967, 1153 
Increased retail prices Ss: ee . 964, 967 
Restrictions on use ... on ate ee 5638 
Trials as to different varieties at East Suffolk de ms ise 835 
Wolfryn process of treatment of seedsfor increased yields... wes 97) 
Women : 
Cultivation of neglected farms ... i Ls Lis 1161 
Distinguished service bar awards to land army SAS ae one (100,941 
Economic position in agriculture 4,4 be ste 3529 822k 123 
Employment as milkers nat _ ike Lae 5041, 2123 
Farming opportunities in Canada ar se fe ox 920 
Land army, disbandment ae ear Ty: bs a 154. 
Ky »  President’s message of thanks to... 5 938 
, the farewell rally and a retrospect of work perfor med!) cs. 1205 
Land settlement in Denmark . ie Ps 1061 
a letting or selling of holdings to. af 56° 942 
Tractor work, services rendered by oe Auf 941 
Wages eae ris he a 106, 347, 461, 560 
Wemeneanenenes oe aia 939, 1126 
Wood, A.: Work of BritishSugar Beet Growers? Society oh sit 1000 
Wool, restrictions on sale removed : a mae 107 
Worcestershire, mangold trials, 1915-18 ie 182 
Wormald, H.: Potato-spraying experiments at Wye College Fruit it Experi i- 
ment Station ms 71 
Potato-s mying experiments at Wye College 1918 fe tie 269 
Wormald, L. Ammonium polysulphide wash ... 821 
Wrey, C. : Report on manurial trials carried out on the 1¢ Apethorpe Estate, 
1917-18 .. 44] 
Wyllie, J.: Profit and loss sharing on the farm ae sare A. 910 


Yellow rattle, experiment on eradication... = ee pas 837 
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The FARMERS’ WA R D E N POLICY 


FOR INSURANCE OF 
HORSES and CATTLE. 
STALLIONS, BROOD MARES, FOALS. 
EMPLOYERS’ LIABILITY. 
FIRE. DRIVERS’ ACCIDENTS. 
MOTOR CARS, FAR™ TRACTORS, 
and GENERAL INDEMNITIES. 


For Best Rates and Terms apply— 


WY ARDEN 


INSURANCE COMPANY, LTD. 


FORMERLY KNOWN AS 
The Horse, Carriage and General Insurance Company, Ltd. 
ESTABLISHED 1877. 

Honoured with the Patronage of H.M. THE KING. 


Chief Office —21, IRONMONGER LANE, LONDON EL. 2. 


MANAGER AND SECRETARY: R. R. WILSON. 


MINIATURE MEDALS. 


THE Goldsmiths and Silversmiths Company 
have available, or can supply to order, 
Miniature Medals and Orders of every 
description. 
The Company’s Miniature Medals are 
correct in every detail, and are of highest 
quality and finest workmanship. 


WARNING. 


The Goldsmiths and Silversmiths Company have 
no branch establishments in Regent Street, Oxford 
Street or elsewhere in London—only one address— 


Ee —<— 3 hl eee 


7 ae | 

GOLDSMITHS & SILVERSMITHS: 

COMPANY [22g chmittgercrentt, 
112, Regent Street, London, W. I. 


<= 
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BREEDERS’ ANNOUNCEMENTS. 


—_3~0ee— 
FIORSESS. 


SHIRES. 


JACKSON, J. C., Askern.—Breeder of Shires. Stallions: Severn Secundus 36070 by Babingley Nulli Secundus; Tandridge 
Tip-Top 28851 by King of Tandridge 24351; Champion’s Comrade 31298 by Childwick Champion 22215. Thirty other 
Stallions and Colts by fashionable sires kept for sale or hire. Fillies for sale.—Apply, FautKner, Smallages, Sykehouse, 
Goole, Yorks. Telegrams: Smallages, Stainforth, Doncaster. Stations: Askern, Moss, and Stainforth. 


HUNTERS. 


DICKINSON, GEORGE, Cark Mills, Cark-in-Cartmel.—Breeder registered Hunters, Thoroughbreds, Shires; 725 prizes won; 
inspection invited; prices moderate. 


CLYDESDALES. 


GRAHAM, ROBERT, Kaimriat Farm, Kextso.—Breeder and owner of high-class Clydesdale Stallions, Oolts, and Fillies 
most fashionable blood ; large selection. Commissions executed. Station: Kelso. : 


CATTLE. 


DEVONS. 


STANTON, HARWICH.—REGISTERED HERD RED DEVON DAIRY CATTLE. Devons are the best English Dairy 
Cattle under all conditions and in any climate. 


FRIESIANS. 
E. R. DEBENHAM, BuapEen Darry FARMS, BrRIANTSPUDDLE, DoreHESTER. Pure imported and imported bred bulls (sound 
tuberculin test). Services to approved females. Apply the Manager. 


GILSTON PARK HERD OF PEDIGREE BRITISH FRIES(ANS, property of A. S. Bowlby, Esq. Bulls and Bull Calves 
generally for sale by Imported and other leading sires. Apply H. ScuorieLp, Gilston Park Estate Office, Harlow, Essex. 


JERSEYS. 
JEROME, MRS., Birron Haut, TockwitH, Yorks. Pedigree Jerseys. Heifers and young Bulls for Sale. 


SHORTHORNS. 


E. R. DEBENHAM, BiapEn Dairy Farms, BRIANTSPUDDLE, DorcursTER. Herd typical dual purpose Shorthorns. Bull 
Thornby Duke (sound tuberculin test), sire Drusus with 15,791 lbs. milk in pedigree. Services to approved females. Apply 
to the Manager. 


HOBBS, ©. H., O_tprort, Oswestry. Shorthorn herd; good families. Bulls for sale. Station: Oswestry (one mile). 


WELBECK HERD OF PEDIGREE SHORTHORNS, the property of the Duke of Porrtann, K.G. Young bulls and heefers 
fer sale, from the best strains.—Apply, ALEx. GALBRAITH, Norton, Cuckney, Mansfield. 


DAIRY SHORTHORNS. 
OHIVERS & SONS, LTD., Histon, Camps. Long pedigree Dairy Shorthorns, best milking families; daily milk records. 
Young stock for sale. 


HOBBS, R. W., & SONS, Kelmscott, Lechlade.—500 Dairy Shorthorns; milk records kept; many firsts Royal and London Dairy 
Shows. Pedigree Bulls and Bull Calves, 4-cross Bull Calves at moderate prices, suitable for non-pedigree dairy herds. 


PLAYFORD HERD OF PEDIGREE DAIRY SHORTHORNS. Deep-Milking Strains of robust constitution. Bulls in 
service: Thornby Von (133918), Hermit IT. (120697). Milk records kept, inspected by Dairy Shorthorn Association and 
Board of Agriculture Recorder. Young Bulls and Bull Calves for sale. Also Breader of Pedigree Suffolk Sheep and Large 
Black Pigs.—S. R. SHerwoop, Playford, Ipswich. 


SILOOOK, R., & SONS, LTD., Pov_ron-1e-Fy.ipr, LANoasHrex.—Herd of Pedigree Dairy Shorthorns. Milk records kept. 
(Inspected by the Dairy Shorthorn Association.) Young Bulls for sale from deep milking cows. 


GRAIN SACKS 


FOR SALE & LENT ON HIRE. 
CHISHOLM & CO., Ltd. 


is, JAMES STREET, LIVERPOOL. 


Aiso HULL, MANCHESTER, GLASGOW, BELFAST, Etc. 
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AND OTHER 


Live-stock Insurance 


Special policies covering Bloodstock and other Live Stock 
against accident, disease, and practically every other serious 


= ee 


risk are issued by the “‘ British Dominions” at lowest rates 
iil consistent with soundness and financial stability. Prospec- 
t tuses and full particulars forwarded free on application. 
| 
| Lransit Risks within the United 
Kingdom and to all parts of the World 
mM Special attention is directed to the Farmers’ Series of Policies 


—The Farmers’ “Compleat” Indemnity Policy—The Farmers’ 
“Compleat” Fire Policy—The Farmers’ Life Assurance and 
Children’s Educational Policies—The Farmers’ “ Tractor” Policy. 


All Classes of Insurance Business Transacted 


INCLUDING 


Annuities — Boilers — Burglary — Contingency — Disease 
and Sickness—Electrical and Engineering Plant— 
Fidelity Guarantee—Fire —Indemnity—Leasehold Re- 
demption — Lifts — Life— Loss of Profits — Marine — 
Motor Car—Personal Accident— Plate Glass— Public 
Liability—Securities in Transit -Sprinkler Leakage — 
The ‘‘ALL-IN” Policy for Householders and Houseowners. 


Detailed particulars of any of the above classes free on application. 


Head Office: British Dominions House, Royal Exchange Avenue, London, E.C. 3; 


32, Moorgate St., E.C.2 41 & 52, Threadneedle St., E.C. 2; 79, Pall Mall, S.W. 4 
296, High Holborn, W.C.1; 37, Queen ‘Victoria St., E.C. 4. 


Branches and Agents throughout the United Kingdom. 
Application for Agencies invited. 


ASSETS EXCEED Pirates A: 
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CATTLE l—contsnued, 


LINCOLN RED SHORTHORNS. 
THE STAPLEFORD PARK HERD. A few young Bulls always for sale from carefully tested milking straint only. 
Apply 0. 8. Harvey, Wymondham, Oakham. 
KERRY AND DEXTERS. 


BRAISHFIELD MANOR HERD of Vexter Cattle. Prizes won 1915 include Championship R.A.S.E., Nottingham, first 
London Dairy Show.—Apply, Mr. W. A. Owrn, Elm Grove, Braishfield, Romsey. 


PALMER, R. E. Pure Pedigree Kerry Cattle, Oaklands Park, Newdigate, Surrey. 


HEREFORDS. 
WHITE, W. J.S., Zeats, Witts.—Old-established Hera of Milking Herefords, Bulls and Calves, for Sale. 


i == Bt Ss en SP 
LINCOLN LONGWOOL. 


HOYLES, GEO., Skippy Manor, near Huiti.—Pure Lincoln Longwool Sheep; true type, sound conditions, lustrous long 
wool, give satisfaction at home and abroad. 


OXFORD DOWN. 
AKERS & 0O., Buack Bourton, Oxon.—Registered Oxford Downs, Rams and Ewe Lambs on Sale; inspection invited. 


PiGse. 


BERKSHIRE. 


BRAISHFIELD MANOR HERD OF BERKSHIRE PIGS. Boars in use: Little John, Champion R.A.S.E., 1915, etc.; alsc 
Hugo, whose stock sold so well at Mr. Hiscock’s Sale. Young stock of the best blood always for Sale.——Apply, Mr. W. A. 
OwEn. Elm Greve, Braishfield, Romsey. 


LARGE WHITE. 


CHIVERS & SONS, LTD., Histon, Camps.—Pedigree Large White rigs, fine quality, good type, best strains. Young Stock 
for Sale. 

DENNY, E. H M., STAPLEFIELD PLACE, STAPLEFIELD, Sussex.—Large White Yorkshire Pedigree Pigs. Station : Haywards 
Heath. Telegrams: Handcross. 

GREENALL, SIR GILBERT, BART., C.V.0., Watton Hatt, Warrineron. The Walton and Worsley Herd of Pedigree 
Large White Pigs. Selections of all ages for sale at moderate prices. Apply to Ricumonp DayBELL, Manager, Rowswood 
Farm, Higher Walton, near Warrington. Station: Warrington. Telegrams: Daybell, Higher Walton, Warrington. 

KIRBY BEDON HERD of Pedigree Large White Pigs of Prize-winning strain. Grand young Boars and Gilts at 
moderate prices. Hardy constitutions; size and bone a speciality. —For particulars apply W. Mrircuet, The Vale, 
Kirby Bedon, near Norwich. ‘Iwo miles from Trowse Station, G.E.R, 


MIDOLE WHITE. 


ARCADIAN HERD MIDDLE WHITE PEDIGREE PIGS. Best winning strains, Prolific breeders. Hardy grazing pigs, 
out all the year round. Particulars from Epear H. Rozinson, Brompton House, Scarborough. 


OHIVEKS, JOHN, Histon, Camss.—Pedigree Middle White Herd, containing best possible strains, including Royal champions. 
Young Stock for Sale. 


EDGE, 8. F., Gattops HomestxaD, Ditcu1iine, Sussrx.—Albany Herd of Pedigree Middle Whites. Bred on open air system. 
Wonderful doers and breeders. Will thrive anywhere. 

KESTON HERD OF PEDIGREE MIDDLE WHITE PIGS, owner Dr. M. J. Rowlands. Strains from ali the best known 
herds. Rear-d on open-air system, out winter and snmmer; the only way to breed pigs free from tuberculosis. All 
pigs guaranteed true to type, size, and, above all, health. Prices from 2 guineas per month. Apply Nash Farm, 
Keston, Kent. 


JEROME, Mes., Birton Hatt, Yorx.—Pedigree Middle White Pigs, prize-winners. Boars and Gilts for sale. 


‘© PREMIER” BRAND 7 PREMIER J 
PRIZE DAIRY SALT. 


Guaranteed Pure and LAND SALT 

free from adulteration. (cleaned and soiled) in 
Used by the leading Dairies at Truck loads (7 to 10 
Home and Abroad, including nearly tons) to any Railway 
all the winners of the Cheshire Station 

Cheese and Butter Honours, and 4 : 


he Affiliated Dai iati 
Seance et a ea We manufacture Salt 


Packed in Bags. for all purposes. 
Send for prices, &c., and for Leaflet on “ The Use of Salt in Agriculture,” to 


THE PREMIER SALT CO., WINSFORD, CHESHIRE. 
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AXENDALE 


can supply from Stock 


Overtime Tractors, Manual Delivery Reapers, 
BEST BINDER TWINE, TUKNIP THINNERS. 


ORDERS NOW BEING BOOKED FOR 


AUSTIN TRACTORS 


AND 


Silver Medal (Cardiff) Unchokable Manure Distributors. 


THE PLASTIC COMPOUND FOR REPAIRING 


LEAKY ROOFS 


ON ALL FARM BUILDINGS. 


Easily applied with a trowel—Sticks anywhere and makes roofs 
permanently watertight. 


‘‘BEANCOLITE” 


THE SURE PREVENTATIVE OF DECAY, DRY ROT, 
& FUNGOID GROWTHS IN ALL KINDS OF TIMBER, 


Invaluable for Fences, Hoardings, Sheds and Wooden 
Erections of every description. 


Baxendales, Miller Street, Manchester. 
. 
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PIS S—continued. 


MIDDLE WHITE—continued. 
STAPLEFORD HERD OF MIDDLE WHITE PIGS. A few choice gilts and boars always for sale at reasonable prices. 
9. S. Harvey, Wymondham, Oakham. 


THE WHARFEDALE HERD OF PFDIGREE MIDDLE WHITE PI S8.—Royal Show record:—Won Championship 1908, 
1909, 1910, 1913, 1914, 1915, and 1919. Also First Prize for pen of three gilts at tem successive Shows. Well-known 
characteristics of the Herd are true type and fine quality conbined with size and sound constitution. Prompt and careful 
attention to all enquiries and orders.— Apply Lroroip (, Pacer, Middlethurpe Hall, York. 


LEYTON, Dr., GRKAT SHELFORD, CAMBRIDGE. Pedigree Middle White Pigs. Boars and Gilts for Sale. 


LARGE BLACK. 


EDGE, S. F., GatLtors HomustEeap, DiTroHuine, SussrEx.—Pedigree Large Blacks, marvellous epen air strain. 
LUDLOW HERD OF LARGE BLACK and ASHFORD HERD OF MIDDLE WHITE PIGS.—Pedigree Boars and Gilts for 


sale; bred on open air system from unrelated stock; eligible for Herdbooks.—Apply ManaceR, Woodlands Pig Farm, 
Ludlow, Shropshire. 


NEW HOUSE HERD of Pedigree Large Black Pigs. Boars and Gilts from best strains.—RoBrrtT Fortunsg, Newhouse, 
Oranleigh, Surrey. 


PICK WELL HERD of Pedigree Large Pigs. Boars and Gilts from best strains at reasonable prices. Captain OLAuDE 
W. Hemp, Pickwell, Bolney, Sussex. 


DUNSTALL HFED of Pedigree Large Blacks, bred from prize strains under natural conditions. Prolific, hardy, grand doers 
and of choice type. Young Boars and Gilts. Prices Moderate.— Lionr1i E. Horny, Moreton-in-Marsh, Glos. 


WILLIAMS, ELLIS R., Guasrryn, CowiLtoc, Norta WaAtrEs.—Helyg Large Blacks, bred for hardiness and thrift. Best 
acclimatized stock for Welsh and Border Counties breeders. Prices moderate. 


GLOUCESTER OLD SPOT. 


THE FAIRFIELD HERD OF GLOUCESTER OLD SPOT PIGS for Sale. 100 to choose from, including winners at Hereford 
and Worcester Show. Gilts, Boars, and S: ws with litters; also, owing to change of blocd, several Boars by Berkeley Fore- 
man.—J. B Downpine, Fairfield, Leominster. 


THORNBURY HERD GLOUCESTER OLD SPOTS, comprising Berkley, Gilslake, Oaklands and other noted strains. Gilts 
and Boars always for sale-—Apply BeNNET & Howarp, Quarry Farr, Thornbury, Glos. 


LINCOLNSHIRE CURLY-COATED. 


CHARNWOOD HERD.—A grand lot of young Boars ready for service, all descended from Royal winners, Inspection invited. 
—G. Simpson, Charnwood, Lowdham, Notts. 


POD lat Ee... 


MAJOR, ARTHUR C.—Breeder and Exhibitor thirty years. Ohampion Dark and Silver Grey Dorkings, ‘‘ England’s best 
fowl.’ Prizes at all Shows, and exported all over the world. Prices moderate, Eggs, 1s. each.—ArTHUR O. Masor, Ditton, 
Langley, Bucks. 

STRONG CHICKS, best strains, splendid layers on grass range :—Light Sussex, 21/-, 24/- dozen; White Leghorns (285 
egg), 21/-; Rhode Island Reds (s.c.), 21/--—Miss S. NORTHCOTE, Cove Manor, FarnBoRovuGH. 


AUCTIONEERS, Shi Vie STeoc res le.. sAAGEnNTs 


POPE & SMITH (C. T. SMITH, F.A.I.), Auctioneers, Valuers and Estate Agents, LrpBuRY, HEREFORDSHIRE. Sales of 
Live and Dead Farming Stock. Commissions carefully executed. Oorrespondence invited. 


WATPBERS & RAWLENCE, SauisBurRy. 


MISCELLANEOUS ADVERTISEMENTS (Cheap Prepaid). 


For Oleft Chestnut Unclimbable Fencing, apply to Tue Stanitey UNDERWoop Oompany, LimiTep, Shottermill, 
Haslemere, Surrey. 
64 Page Book about Herbs and How to Use Them, 2d.—Tr1mneLL, Toe Herpatist, RicoMonpD Roan, Oarpirr, 


All applications for Advertisements in ‘‘The Journal of the Board of Agriculture” should be addressed to O. VERNON & 
Sons, Lrp., 38, Holborn Viaduct, London, E.C. 1. 


Telegrams:— 
DUNNS FARM SEEDS, | | «2a. Pe at 


SALISBURY. James MacDonald & Son, 


Dunns on Seed Oats describes about 100 City Milis, PERTH, N.B. 
varieties of Oats and will be sent post free 
on application. 


Millers and Grain Merchants. 


‘* A valuable Oats guide, the most interesting Best Scotch Oatmeal and Pot 
and complete collection on the subject that we 


ha ve ever seen.”’— Vide “ Modern Farming.” Barley. 


DUNNS FARM SEEDS, Best selections Seed Grain, 
DUNNSEED CHAMBERS, SALISBURY. Oats, Wheat, Barley. 
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BOOKS INDISPENSABLE TO THE PRACTICAL FARMER: 
By Sir A. D. HALL, k.c.B., F.R.S. 


THE SOIL. An Introduction to the Scientific Study of the Growth of 
Crops. A new edition of this standard work, th roughly revised and brought up to date. 
The Times says: “ A remarkably well-arrange 1, well-written volume . . a masterpiece. 
3rd (Revised) Edition, [llustrated. 7/6 net. 

FERTILISERS AND MANURESS. “A book that should appeal both to the farmer 
in search of information on some particular point of practice, and to the student.” 
Karm and Home, 7th Impression, 6/- net. 

THE FEEDING of CROPS and STOCK. An Introduction to the Science of 
the Nut:ition of Plantsand Animals. The Agricultural Economist says: “ The products of 
Sir A. D. Hall’s knowledge and experience are always welcome, but that now under notice 
is especially so,’ Illustrated. 4th Impression, 6/- net. 

AGRICULTURE AFTER THE WAR. “Sir A. D. Hall is one of the highest 
living authorities, he presents the whole case for the re-organisation of British agriculture.’ 
—Morning Post. 2nd Impression, 3/6 net. 

A PILGRIMAGE of BRITISH FARMING. ‘A new and most marvellously 
accurate and illuminating account of agriculture.”—Daily Chronicle, 2nd Impression. 
7/6 net. 


COMMON WEEDS OF THE FARM AND GARDEN, including the 
Weeds of Chief Importance, both of Arable and Grass Land, and Weed Seeds. By H. C. 
LonG, B.Se., Ministry of Agriculture and Fisheries, in collaboration with J. PERCIVAL, 
M.A., F, L.S., University College, Reading. ‘“ A comprehensive book . . possesses great 
interest for all connected with the land.’—Mark Lane Express. With 106 Illustrations. 


6/- net, 
| WRITE FOR LIST OF BOOKS ON AGRICULTURE. | 


JOHN MURRAY, ALBEMARLE STREET, LONDON, W. 1. 


>) 


Should a Grower be told ? 


Should he for example be told about differences in 
say ARSENATE of LEAD, LIME SULPHUR, & 
COPPER SPRAYS for POTATOES &°*#RUTT ? 


The VOSS answer is ‘ YES.” 
Read— 


(2) ** The Scientific selection of Arsenate of Lead.” 
(b) * Light on Lime Sulphur.” 


(c) “ Copper Spraying of Potatoes and Fruit.” 


A Searching Examination of Conflicting Ideas and Statements. 
These Booklets are post free on application. 


Also write for VOSS WALL CHART, showing how 


Insect and Fungoid Pests may be identified. 


WALTER VOSS & Co., Ltd., 


204, MILLWALL, E. 14. 


xxiv THE JOURNAL OF THE MINistRY OF AGRICULTURE.—Advertisements. 


Agricultural 1, BALLOON STREET, 
Department MANCHESTER. 

Of the 
C.W.S. 


This Department supplies everything 
for the Farm, Estate, Small Holding, 
Allotment and Garden 


THROUGH 
Agricultural and other Distributive 
Co-operative Societies in all parts 
of the country. 


Insurance 109, CORPORATION STREET, 
Department MANCHESTER. 

OF the 
C.W.S. 


The Co-operative Insurance Society 
undertakes all classes of 
Farm and Live Stock Insurance 
as well as 
Life, Fire, and Burglary. 
LOWEST PREMIUMS. HIGHEST POLICIES. 


Write for Prospectus. 
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Cow -houses 


a8 GIS” Asbestos-Cement Building materials are super 
seding corrugated iron and boards and felt for all 
agricultural purposes. Ms 


ss 


Farm Buildings of all kinds quickly and cheaply erected fu? 


—with local labour. se 
a ¥ 


“7EGIS” Sheets and Slates require no tarring nor paint- r 
ing—they improve with exposure. e 


r  @ PRAY 
eSin ase 


'@ 
a 


ay 


, 
> 


Invaluable for Dutch Barns, covered Stock Yards, Cart o 
and Implement Sheds, and all outhouses. \ 


a 
2@- 


APES ES SR SATS yo 


For inside work—lining walls and underdrawing roofings, 
replacing lath and plaster. 


Also suitable for Bungalows, Shooting Boxes, Farm 
Cottages, Garages, &c. 


Write us if you cannot obtain readily. 


° ri -e- @5 =~ ‘ “ 
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MARS OIL sase 


For Preserving, 


Softening & 
Waterproofing 
UE BOOTS, 
v=" The Cake that Pays for its Cost. LEGGINGS, 
HARNESS, 
SH MADE CAKE geet si 
of GUARANTEED PURITY APRONS & 
and PERFECT CONDITION. Sy COVERS, 
and all kinds of 
NOT A COMPOUND CAKE. cae egy Leather Articles 


AS SUPPLIED TO THE MINISTRY OF MUNI- 
TIONS, H.M. DOCKYARDS, THE MILITARY, 
AND FARMERS, Etc. 


NO “RUBBING IN” REQUIRED. 


In Tins with Brush complete, at 1/6, 3/- & 6/- each, or 


2/-, 3/6 and 6/9, post free. 
1 gallon Cans 18/= carriage forward. 
LODERS & NUCOLINE, Limited] J” “Somes onssmn, > 7 


Cake and Meal Dept., 10 & 12, MILTON STREET LONDON, 
1, Crutched Friars, LONDON, E.C, 3. Ss 


MOTHER NATURE’S OWN 
Food for increasing Milk Supply. 


EASY OF DIGESTION. 


Suitable for all kinds of Young Stock. 


A Postcard will bring you Samples and Booklets from 
Sole Manufacturers :— 


obscnsecceneese ‘4 Ty os 
seseseee cess The Finest Supple + 
eecere Ssossenesusee es eat e ines upplementary 


$ weeees 
, as seeee®, i fF i 
seess icees os veescetecs Feeding Stuff is 


2. vpsasocesonese, 
oF een sent Lusesese ese. 
48 || | FISH MEAL 
s osser tassenscusscasscnsters 
My sedtisissietissstoss Give up to one-eighth of the total dry 
e' 


cosesasncesesee tae ration by weight to Pigs, Cattle and 
Poultry. 


T 99 
u i LESS Apply for pamphlet and other informa- 


AAA ET tion to Department “I,” 
Galvanized Rabbit aud Sheep 
Netting is of FISH MEAL 
GUARANTEED QUALITY. Manufacturers Association 
[HE old bugbear of curvy and bulgy netting has 
been overcome in ‘‘ FAULTLESS.” When un- LOW LIGHTS, 
rolled it lies DEAD FLAT—like a carpet. 
It is made of the finest grade wire, specially NORTH SHIELDS. 


selected for its high tensile strain, and is heavily 
coated with purest virgin spelter, thus ensuring 
durability. 

‘“ FAULTLESS” NETTING IS OF THE 
HIGHEST POSSIBLE QUALITY AT THE 
LOWEST POSSIBLE PRICE. 

Send us particulars of your requirements and 
we will gladly quote carriage paid prices for large 
or small quantities direct from works. 


DAVID & Co., 


Taff Vale Ironworks, 
CARDIFF . 


‘* Insist on the Guarantee.’’ 
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Thousands It is OUT! 


of Throughout the Land thousands 


of Farmers are reading it. 
Farmers 


Profiting by it. 
Find a 


Profitable 


Occupation 


Hunter’s Farm Seed 
Catalogue. 


38th Edition. 

In 

— The Recognised Authority on all 
Farm Seed matters. 


Studying 
' Practical, Informative, Reliable, 

It : Essentially Useful. 
Many thousands of Farmers have found Occupation ; 


Pleasure; Profit; Enlightenment; in reading — in 
studying it. 


Your Copy is here await:ng your request for it— 
As long only as the supply lasts. 

Write NOW ! 

Not presently or to-morrow or next week. 
NOW ! 


Ask any possessor whether he would willingly part with 
his copy— 


The answer will convince you— 


You ought also to have YOUR copy, so— 
Write NOW. 
One copy free to you for asking. Address— 


Department ‘B,’’ 


JAMES HUNTER, Limited, 


CHESTER. 
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RATS. 


THE NEW ACT. 


E. WELSH & CO., R.C., SE, 


Victoria Chambers, 
Bowlalley Lane, Hull. 


Tel: Cent. 82 Hull, 


Ship Sanitary Experts 


Vermin Exterminators. 


ALL WORK GUARANTEED. 


EXECUTED BY SKILLED OPERATORS. 


Sole Contractors to— 
Elierman Shipping Lines, 
Elder Oempster Line, 
North Eastern Railway, 
Hellyers and Great Northern 
Steam Fishing Co., 
etc., etc., etc. 


PERTHSHIRE AND 


FORFARSHIRE 
SEED POTATOES. 


No better stocks of leading varieties 
obtainable. 


Inquiries invited. 


WILLIAM ROBERTSON, 


Seed Potato Growers, 


PERTH. 


> eee, 


All applications for Advertisements in 


“The Journal of the 
Board of Agriculture ’ 


should be addressed to 
C. VERNON & SONS, LTD.. 
38, Holborn Viaduct, 
London, E.C. 1. 


*Phone—Holborn 5676. 


rd 


DICKSONS 
SEEDS 


for Farm and Garden. 


Genuine and Reliable. 


Catalogues free on application. 


DIGKSONS, 


Seed Growers, 


CHESTER. 


LIWE. 


BUY..ONLY FHE-BEST: 


The BUXTON LIME FIRMS 
COMPANY, Ltd. 


Royal Exchange, Buxton. 


Telegrams—Buzton Lime, Buxton. ’Phone—312 Buxton. 


THE PUREST LIME KNOWN 
IN COMMERCE & THE 
LARGEST OUTPUT OF LIME & 
LIMESTONE IN THE WORLD. 


LIME BURNT IN Agriculturists, Florists 
SPECIAL KILNS FOR and Fruit Growers 
SPECIAL TRADES. catered for specially. 


AGENTS THROUGHOUT GREAT BRITAIN. 


Lime in any Form, in any Quantity to suit Users. 


a RCE OE RT TEED LEE EET RE TEE CL SS ET EEE SITE I 
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FOR THE 


BEST SEEDS 


COME TO THE 


EASTERN GOUNTIES FARMERS 
CO-OPERATIVE ASSOCIATION, 


86, PRINCES ST., iPSWICH. 


No. 75 (2 lines). 


WE GROW, CLEAN, SELL, 
AND DELIVER FROM THE 
FARMERS’ POINT OF VIEW. 


ENSILAGE SEEDS 
A SPECIALITY. 


WRITE FOR Our Seed Catalogue, 
Also our Booklet on 


“All about Linseed for Seed.” 


XxX 
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From now _ on, 


spraying will have to 


render you immense aid. 


PE SLE 


Destroys Wireworms, Eelworms, 
Julus Worms, Slug’s, Snails, Ants, 
Grubs, &c. 


‘“* PESTITE ” also eradicates ‘‘ CLUB 
ROOT” or ‘‘ FINGER AND TOE” 
of Cabbage crops. 


Dig or plough in ‘‘PESTITE” at 
once before sowing or planting 
and note results. There is nothing 
so good as ‘‘ PESTITE” for improv- 
ing the sanitation of the soil. 


Price (with full particulars), 8/8 per 
ewt, £6 18/= per ton, Carriage 
forward, from— 


! 
| 


much | The “STONE-HOUSE SUPER” 
_ Power Spraying Plant, Type “ B,” 


with 1? h.-p. Paraffin Engine and 100 gallon capacity, 
| spraying up to six nozzles, is a decidedly paying 


| be done. This plant will 


| Se ere WORKS CO., 12, Spon Lane 


investment. May we forward details of this, also of 
our Insecticides, Fungicides and other horticnltural 
requirements. 


s, West Bromwich. 
LONDON : B. W. Peters, 36-38, Hatton Garden, E.C, I. 
MANCHESTER: 6, Exchange Arcade, Deansgate. 


1031 A. 


LANGS’ 
MANURES 


CANNOT BE BEATEN FOR 
QUALITY AND PRICE. 
Send for analyses and note these 

prices, f.0.1. 


WHEAT, OAT and’ Perton. Per cwt. 
BARLEY £8 0 9 6 
POTATO ... 9.15) 23” 91 0aa9 
STRAWBERRY 7.182 8 8 
FRUIT TREE i 12? 9 8 8 
TOMATO ... 14° 45° 02 71 2e 
ONION... 910 3. 10:10 
CABBAGE... 8.9.0 9 te 
GENERAL 3B Tag 6 9 3 
ROOT CROP J) 080% S10 “6 
MANGOLD 9,40 08100 


LANG & SONS, LTD., 


PEARS ROAD, HOUNSLOW, MIDDX:. 
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We say BUY A FIAT.”’ 


because we know it’s good. 


THE TRACTOR witH TALENTS 


Obtained most first places at the Lincoln Tractor 
Trials last September, one of which was ‘‘ Acreage 
Capacity per 8-hour Day on Heavy Land,” 
another being “Cost of Fuel per Acre.” Don't 
these points mean—just everything? Mechanically, 
too, it’s simplicity and strength banish worry. Your 
man need not have expert mechanical knowledge. 
The FIAT is built for service—built to earn. 


AND IN ADDITION 


We would welcome your enquiries for farm 
machinery of all kinds. Wed like you to know 
more about us. For instance, we specialize in 
pumping and lighting sets, mill and other equip- 
ment. We send skilled men to any distance 
to instail new or repair existing plant. 


NICHOLSON BROS. trp. 


Agricultural Engineers, 


NIBROMO WORKS ano 
GARDEN ST. AUTO DEPOT 
GRIMSBY. | 
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ESTABLISHED 135 YEARS. 
R. J. Fullwood & Bland'’s Annatto and Rennet 
command BY FAR the largest sale in Great 
Britain and Ireland, and are used and recom- 
mended at the principal Dairy Institutes. 


oO 


TRADE MARK, 


R. J. FULLWOOD & BLAND’S 


“DAIRY” BRAND 


RENNET 


“STAG” BRAND 


ANNATTO 


RENNET WORKS, ELLESMERE, SALOP, 


The largest and most up-to-date in Great Britain. 


Annatto Works & Offices: 31, 33 & 35, BEYENDON STREET, HOXTON, LONDON, N. 1. 


BLUNDELL’S 
B.S: PAINTS «aaa 


Mixed ready for use. Elastic and durable. 
Recommended for the highest class of decorative work. 
Made in 20 colours. $d, 
Prices— General colours ra at een HO Mper 1b. 
Wabite | ... me cP a Sees tae °. > 
Cardinal ... ee ae CA 


14 1b. tins free. 


IMPLEMENT PAINTS 


Specially recommended for Agricultural Implements. 
Bright-drying. Durable. 
Price—24s. per gallon, 1-gallon tins free. 


PETRIFYING LIQUIDS 


For all Wall Surfaces and for the cure of Damp Walls. 


Prices—24s. per gallon for White and general colours. 
Packed in 1-gallon tins free. 


Orders and enquiries receive prompt attention. Send for Colour Cards. 


BLUNDELL, SPENCE & Co., LIMITED, 
HULL, and 9, Upper Thames Street, London, E.C. 4. 
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Telephone: 


McHatrir, No. 74, 


CHESTER, CHESTER. 


SEEDSMEN & NURSERYMEN, 


CHESTER. 
Specialists in 
AGRICULTURAL SEEDS. 


GRASSES. CLOVERS, SWEDES, 
MANGELS. SCOTCH SEED GRAIN. 


GUARANTEED PuRITY AND GERMINATION. 


New introduction for 1920, 
“VICTORY SWEDE” 
(Stock limited). 


Our Farm Seed List, when ready, will be posted free 
on application. Issued February lst. 
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SAVE-The-HORSE 


(Trade Mark, Registered) 


is sold with a signed Guarantee to 
cure Ringbone, Thoropin, SPAVIN or 
Shoulder, Knee, Ankle, Hoof or Tendon 
Disease or money back. Try it, no 
matter how stubborn or supposedly 
incurable—hundreds of such cases cured 
every year for 22 years. Write for FREE 
Save-the-Horse BOOK that tells how to 
diagnose and treat—also a copy of Guar- 
antee and expert veterinary advice—all 
FREE. Always keep a bottle on hand 
for emergencies. 

Mr. A. Smart, Leith, writes :—“ We are highl, 
satisfied with the results obtained by the wse of 
your Remedy, and we shall certainly always 
keep a bottle on hand for emergency.” 


Address PREMIER SALES, Limited, 
25a, MANESTY’S LANE, LIVERPOOL, 


Sole Distributors of 


SAVE-THE-HORSE in the U.K. for the Troy 
Chemical Co. 


THOS. BOAG & Co., Ltd., 


Sack Manufacturers & Merchants, 
GREENOCK, SCOTLAND. 


SACKS AND BAGS. 


New Bags, Second-hand Bags, and New 
Calcutta Bags of all kinds, suitable for Seeds, 


Produce, Fertilisers, 


and Feeding Stuffs. 


SEWING AND TYING TWINES. 


Stocks always available for prompt delivery. 


BUYERS OF EMPTY BAGS OF ALL CLASSES. 


Prices c.i.f. any port in the world quoted on application. 


Telephones: 825, 826, and 827, Greenock. 
302 (Central), Glasgow. 
813, Aberdeen. 


Telegrams: Jute Greenock. 
Bags Glasgow. 
Twills Aberdeen. 


Aberdeen Branch: 12, Virginia Street. Clasgow Branch: 38, Elliot Street. 


Codes Used: A. B.C. 4th & 5th Editions, Western Union, Marconi International & Private. 
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SACKS AND BAGS 


Teiegrams : Telephones : 
“ TARPAULINS,” 1054 CENTRAL 
LIVERPOOL. (3 lines). 


PETER MARSH & SONS, 


17, BRUNSWICK STREET, 


LIVERPOOL. — 
BUYERS of USED 
Grain, Flour, Thirds, 


Bran, &c., Sacks and 
Old Bagging. 


SELLERS 


of every description. 


NEW and USED. 


HEDGES ARE ROBBERS. 


Hedges 4 ft. deep steal 740sq. yds. of valuable land 

from every 4-acre field. They prevent you looking 

over the field; encourage cattle to break through, 

and are a constant expense in labour and material. 
Cut them out and fence your fields with 


STEEL 


RIGID AND RELIABLE—each wire stressed to 
2 240 lbs.—it stops the heaviest cattle,for knots can’t slip. 
SPECIALLY GALVANIZED TO RESIST RUSD— 
it costs you practically nothing in repairs. QUICK TO 
ERECT—Two men can erect a mile per day, even on 
hilly land. “‘ Quite the best Fencing I have seen at the 
price’”’—A.F.W., Princes Risborough 
SEND FOR LIST E.F. 25 TO-DAY and SEE 
WHAT USERS SAY and how you can cut yourcosts, 


PARKER, WINDER & ACHURCH, Ltd. 
BROAD STREET, BIRMINGHAM. 


HALL & 6O., 


*Phone : Purley 10, LTD. 


Lime Burners, 
COULSDON, L.B. & S.C. Rly. 


GROUND 


CARBONATE OF LIME 


(For Agricultural Purposes) 


17/G =‘ Ton loaded in Bulk F.O.R. Coulsdon 


Orders should be booked at once to secure 
prompt delivery. 


WHITE LUMP & GROUND LIME 


For Agricultural Purposes. 


All kinds of CHALK supplied from Lump 
Ghalk for road making down to extremely 
Fine Powdered Chalk for 
Pharmaceutical purposes. 


Head Office: 


Victoria Wharf, E. Croydon. 


o "PHONE: 
CROYDON, 1104.” 


1. TELEGRAMS: 
CEMENT, CROYDON.” 


increase your 
HAY GROPP 


BY TOP-DRESSING WITH 


NITRATE 
OF SODA 


IN CONJUNCTION WITH 

PHOSPHATES AND POTASH 

7. .CAN BE, BAISED LO 
NEARLY DOUBLE. 


Write for pamphlets entitled ‘* Practical Hand- 

book on the Use of Nitrate of Soda,” ‘* The 

Improvement of Pastures and Meadows,” “ Catch 

Crops—The Farmer’s Stand-by,” . supplied 
gratis and post free hy 


THE GHILEAN NITRATE COMMITTEE, 
Friars House, New Broad St., London, E.C. 2. 
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THREE HUNDRED CANDLE POWER 
OIL VAPOR LAMP No. 304. 
Sy Safety Guaractecd. Satisfaction Guaranteed. 
ADOPTED BY U.S.A. GOVERNMENT. 
\ sToRM PROOY. CANNOT CLOG. 


Burns 15 bours to one Charge. 
—— Costs jd. per bour. 


Gives the strongest Whitest Light existing and 
beats every other light, including eleotritity 


It will iluminate a Baro Yard 600 ft. square. 
Height: 14 inches Weight: 4 lbs. 
Tho Lantern proves its worth best in the wild 
winter storm. lt is the one great light not 
affected by wind or snow, or aleet or cold Its 
brilliant rays penetrate the deepest gloom on 
a stormy night. It is steady as the sun under 
the most trying conditions 


IT'S THE LIGHT THAT NEVER FAILS. 


Ask your IJronmonger for One or send your 
/—and Name and Address to— 


48 
STANLEYS (STRATFORD) LIMITED, 


LONDON, E. 15. 


FARMING TAUGHT 


Expert postal tuition in Mixed, Stock, Arable and 
Dairy Farming. 

We train you to make them pay. 
Special course in Land Agency. 
Prospectus Jree. 

THE AGRICULTURAL CORRESPONDENCE 
COLLEGE (Section N.), 
RIPON. 


Established 17 years. 


BY POST. 


Pure Cane. Now very cheap. 
Nutritious, great conditioner. 
Lowest spot prices. Insist on 
‘Utility’ Brand. Red label 
casks. 


‘UTILITY’ 


FEEDING 
TREACLE 


All classes feeding stuffs sup- 
plied: Write: FEED DEPT., 
ARGYLE MILLs, ARGYLE 
STREET, LIVERPOOL. 


Cheap parcels of game feed 
always an offer. 


ABSURDLY 
CHEAP. 


FsPS OL2N5H Aon 


Lancashire, Cheshire, Shropshire & North Wales. 


Messrs. BOULT, SON & MAPLES, 
VALUERS, SURVEYORS, ESTATE AGENTS AND 
PROPERTY AUCTIONEERS. 

Offices: 5, Cook Street, Liverpool. 
Telegrams—“ Acrzs’’ LIVERPOOL. 
Telephones—187 and 188 CunTRAL. 

Estates, Farms, Residential and Business Properties only. 
Periodical Sales of Property at Liverpool, Chester and Preston 


All applications for Advertisements in 
“The Journal of the Board of Agriculture ” 
should be addressed to 


C. VERNON & SONS, LTD., 
118 & 119, Newgate Street, 
London, E.C. 4. 
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“Castle” Cane Feeding Treacle. 


(Feeding with sweetmess.) 
In 6 cwt. barrels on rail Liverpool, London, Hull. 
Used by many well-known farmers and 
Institutions, 

Compound Cakes, Indian Corn, Indian Meal, 
Barley Meal, Dried Grains, Locust Beans, Fish 
Meal, Meat Meal, Clover Meal, Linseed Cake, &c. 
Farm Engines, Incubators, Breeders 
Poultry Houses. 


J. R. GODFREY SMITH, 
Bishops Castle, Salop. 


Bankers :— 
Manchester & Liverpool District, Market Drayton, Salop. 


_uileap Albuminoids for Poultry, 
RENTOX ” 


(Registered. ) 
Prepared from fresh, 
sterilised blood. 
ALL FOOD. PURE FOOD. 
‘*Rentox” contains about 90 per cent. 
Albuminoids. 


Send for sample box and printed matter, Ninepenos, post 
free, to Sole Proprietors and Manufacturers— 


MIDLAND CATTLE PRODUCTS, Ltd., 


‘*Rentox’ Department, 
DIGBETH, BIRMINGHAM. 


sweet 


Milk Selling is so much less labour than 
Butter-making and will prove more 
profitable. 


MILK 


The Wilts United Dairies, Ltd., 
93, Albert Embankment, London, S.E. 11, 


are buyers at any London Station. 
Correspondents should state Quantity and Prices, 


SHROPSHIRE. 
SHREWSBURY, WELLINGTON WEM, AND OSWESTRY. 
Messrs. HALL, WATERIDGE & OWEN, 
Auctioneers, Valuers, Surveyors, and Estate Agents. 
Offices—High St., Shrewsbury; Market St., Wellington ; 

19, High St., Wem; Bank Chambers, Oswestry. . 
dun eee Fahey gee lao and Business P 
and Furniture. Agricultural Valuers and Arbicaren ee 


Monthly Horse Sales at the Raven Horse R si 
Trial Grounds, Shrewsbury. a 


J. D. CAMPBELL, 


Manufacturer of NICOTINE in Bond from duty- 
free Tobacco. 


Nicotine makes the very finest Insecticide for fumi- 


gating, vapourising, or spraying to destroy insects 
infesting vegetation. Your inquiries solicited. 


LUND STREET, CORNBROOK, MANCHESTER. 


roperties, 


Ce ee 
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THE POTASH SALTS OF ALSAGE. 


Sylvinite 14 per cent. (French Kainit) 
Sylvinite 20 per cent. (French Manure Salts) 
Muriate of Potash 50 per cent. to 60 per cent. 


| LARGE SUPPLIES ARE NOW AVAILABLE. 


4,000 tons per day are being produced by the 
Potash Mines in Alsace. 


THE ALSACE-LORRAINE 
DEVELOPMENT AND TRADING CO., 


54, GRESHAM STREET, LONDON, E.C. 2. 


Sole Agents in the British Isles and Colonies, for Potash Mines of Alsace. 


SCOTCH SEED OATS. 


Abundance, Beselers Prolific, Crown, 
Hero, Yielder, Record, Newmarket, 
Leader, Banner, Waverley, Rival Black, 
Black Tartarian, Scotch Potato, 
Early Hamilton, Victory, The Captain, 
Tartar King, and practically all other 
varieties. 
All from Selected Stocks thoroughly recleaned. 


State varieties and quantities required and samples with prices 
will be sent. 


FARM SEEDS.—Ryegrasses, Clovers, Natural Crasses, 
OF GUARANTEED PURITY AND GERMINATION. 


Samples and prices on application. 


AUSTIN & McASLAN, Seed Merchants, GLASGOW. 
ESTABLISHED OVER 200 YEARS. 
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QUALIFICATIONS 


No qualifications are necessary to prove that 
the FIAT tractor gained the highest award 
at the Lincoln Trials. The qualifications of 


the tractor itself did that, so that the facts are 
simple. It must not be forgotten that they were 
also very definite. Throughout the world the 
. FIAT tractor is proving its Sey ee 


» every condition, : ; 


FIAT MOTORS LTD., 


5, ALBEMARLE STREET, LONDON, W. 1. 


Telegrams: ‘‘ Fiatism, Piccy, London."’ Telephone : Gerrard 7946. 
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